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The California Water Plan Update

Bulletin 160-93

Foreword

In 1957, the Department of Water Resources published Bulletin 3, The California
Water Plan, a comprehensive plan to guide and coordinate the current and future
beneficial use of California’s water resources. Bulletin 3 became the foundation for a
series of water plan updates, now known as the Bulletin 160 series. The updates were
published five times between 1966 and 1987. While they generally did not contain
specific blueprints for water management and development, they described California’s
water use and supply at the time of their publication, projected future water needs, and
provided information to guide beneficial use of the State’s water resources. Each of the
updates presented the overall outlook for water conditions throughout the State by
examining total water supply and demand with the technology and analytical methods
current at the time the updates were being prepared.

The scope of the updates has remained essentially the same; however, each took
its own distinctive approach to water resources planning, reflecting the issues or
concerns prevalent at the time the update was being developed. Bulletin 160-93, The
California Water Plan Update, continues this tradition but differs from its predecessors
by:

Q estimating environmental water needs separately and accounting for these needs
along with urban and agricultural water demands;

Q recognizing and presenting water demand management methods, including
conservationand landretirement. as additional means of meeting water needs; and,

Q vpresenting two separate water balance scenarios. The first compares average
demands with average supplies, which portrays the general picture. The shortage
shown under average conditions is chronic and indicates the need for additional
long-term measures. The second water balance compares drought year demands
with drought year supplies. The shortage illustrated under drought conditions
requires both long-term and short-term drought management measures,
depending on local water service reliability requirements.

This water plan update consists of two volumes. Volume I focuses on statewide
issues and reports the status of water use and supply. It also discusses the nature of
water resource management planning, reliability and shortages, and it recommends
options for balancing water demand and supply in the future. Volume II presents
issues specific to each of the ten major hydrologic regions and chronicles water use and
supply conditions by region.

Bulletin 160-93 was developed with extensive public involvermment in accordance
with amendments to Sections 10004 and 10005 of the California Water Code. An
outreach advisory committee made up of representatives of urban, agricultural, and
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environmental interests was established in July 1992 to assist the Department of
Water Resources in preparing Bulletin 160-93. The committee met regularly to review
and comment on the content and adequacy of work in progress. Public hearings in each
of the State’s ten major hydrologic regions were held by the California Water
Commission to receive comments from the public. Summaries of the comments
received during the public hearing and comment period are appended to this report.

The inclusion of environmental water needs, the commitment to implementation
of extensive water conservation measures, and the public involvement in developing
this plan reflect current socioeconomic priorities. Water resource management has
become increasingly complex, and this water plan update reveals many of the changes
now shaping water management decisions in California.

M@

David N. Kennedy
Director
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A Letter from the California Water Commission

STATE OF CALIFORNIA - THE RESOURCES AGENCY
Department of Water Resources

CALIFORNIA WATER COMMISSION Please Address Communications to:
1416 NINTH STREET, ROOM 11044 The Chals of the C. i
SACRAMENTO, CALIFORNIA 95814 P.O. Box 942836
Sacramento, CA $4236-0001
Audrey Z. Tennis, Chair - Chico Phone: (916) 653-5858
Katherinoe Dunlap, Vice Chair - Los Angeles FAX: (916) 6538745

Stanley M Barnes - Visalia
Kenneth S, Caldwell - Camarilio
Clair A Hill - Redding
Michael D. Madigan - San Diego
Mastin A Matich - San Bemardine X
April 1, 1994

Mr. David N. Kennedy, Director
Department of Water Resources
1416 Ninth Street, Room 1115
Sacramento, California 95814

Dear Mr. Kennedy:

The Water Code directs the Department of Water Resources to update the
California Water Plan every five years, and it requires the Department to release a
preliminary draft of the Plan for review and comment. As a part of this process, the
Department, or at the Department’s request, the California Water Commission must
conduct a series of hearings with interested persons, local, State and Federal agencies
and representatives of the diverse geographical areas and interests of the State. In
response to these requirements, the Department prepared a draft of Bulletin 160-93.
Califormia Water Plan Update, which was released to the public for comments in
November, 1993, and the California Water Commission conducted the public hearings
on this Draft.

The members of the Commission conducted ten hearings in January and early
February, 1994. One hearing was conducted in each of the State’s ten major hydrologic
regions. Comments were received from more than one hundred individuals. The
Commission appreciates the detailed and cogent comments by many of those who
participated in the hearings, which reflected a great deal of thought and analysis of the
technical material and issues covered in the Draft.

The range of comments on the Draft, as well as issues raised in the Draft itself,
point out that there is a serious and long-standing gap between planning on the one hand
and construction and operation of water supply facilities on the other. To bring these
together will require accommodation of engineering, economic and socio-political
considerations. The comments highlight a number of serious problems in meeting
California’s water needs and strong political forces appear to be pulling in opposite
directions. Bulletin 160 will provide factual information which should be helpful in
reaching some reasonable accommodation. California can and must provide adequate
supplies of good quality water to its citizens, industries, and lands in concert with a
suitable environment for its fish and wildlife.
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A Letter from the California Water Commission (continued)

Mr. David N. Kennedy
April 1, 1994
Page Two

The Commission believes that the Department of Water Resources staff has done
an excellent job of developing and presenting the extensive material in the Draft. It
represents the most thorough and comprehensive analysis of California’s water needs and
future supply options since the publication of Bulletin 1 in 1951, Bulletin 2 in 1955, and
Bulletin 3 in 1957. Most witnesses at the hearings complimented the Department on the
breadth and quality of the report and they indicated that the final report should be very
helpful for their local planning efforts.

The Commission also appreciates the efforts of the Bulletin 160 Advisory
Committee members who contributed substantial amounts of time and effort in reviewing
and commenting on earlier administrative drafts. The quality of the Draft is in no small
part the resuit of the Advisory Committee’s efforts.

The Commission has considered the statements presented at each of the ten
hearings, and has developed its own comments and recommendations on the Draft.
These are set forth in the enclosed memorandum. We commend the Department’s staff
for its fine efforts, and we look forward to publication of the final document.

Sincerely,

Y :
e (/ ﬁ/ Z \ lnatas

Audrey Z. Tennis
Chair

Enclosure

C—037632

C-037632




The California Water Plan Update Bulletin 160-93

Acknowledgment

InJuly 1992, the Department of Water Resources established an outreach advisory
committee made up of people representing urban, agricultural, and environmental
interests from various regions of the State to evaluate and advise DWR as to the
adequacy of work in progress to update the California Water Plan.

DWRis indebted to the advisory committee members for providing critical feedback
on the content and analyses required to produce the California Water Plan Update.
While thisreport isa DWR product and does not necessarily reflect the viewpoint ofeach
committee member nor the member’s organization, the Department appreciates the
committee's support of the balanced approach taken to develop this water plan.

DWR gratefully acknowledges the input from the members:

Bob Reeb, Chair

George Baumli
Hal Carter

Cindy Chadwick
Grace Chan
Vernon Conrad
Bill DuBois

Lyle Hoag

Laura King

John Krautkraemer
Billy Martin

Shel Meyer
Christine Morioka
Larry Preston
Stuart Pyle

Jim Sequeira
Charles Shreves
Polly Smith

A. J. Yates

California Water Resources Association

State Water Contractors

University of California Agricultural Issues Center
Department of Fish and Game

The Metropolitan Water District of Southern California
County Supervisors Association of California
California Farm Bureau

California Urban Water Agencies

Natural Resources Defense Council

Environmental Defense Fund

California Central Valley Flood Control Association
NorCal Fishing Guides and Sportsmen’s Association
City of San Francisco Water Department

North State Water Association

Association of California Water Agencies

City of Sacramento Department of Utilities

Imperial Irrigation District

League of Women Voters

Department of Food and Agriculture

C—037633

vii

C-037633



Bulietin 160-93 The California Water Plan Update

viii

C—0376314

C-037634



The California Water Plan Update

Bulletin 160-93

Contents

0T (=30 { = [

A Letter from the California Water Commission, Acknowledgment

Chapter 1 Summaryof Volume l .................cciiiiiiiiioan..

Effects of Recent Changes in the Institutional Framework ..........
California’s Water Supplies ...t

Surface Water Supplies, Ground Water Supply, Water Quality
Considerations

The Need and Demand for Water ...............ccoiiiiirinnnnnnnn.

Will There Be Enough Water? ...ttt

Recommendations ........ ..ottt
Demand Management, Supply Augmentation

Chapter 2 The institutional Framework for

Water Resource Management in California .......................

Allocation and Management of California’s Water Supplies ..........

California Constitution Article X, Section 2; Riparian and
Appropriative Rights: Water Rights Permits and Licenses; Ground
Water Management; Public Trust Doctrine; Federal Power Act;
Area of Origin Statutes

The Current Regulatory and Legislative Framework ................

Protection of Fish and Wildlife, Environmental Review and Mitigation,
Protection of Wild and Natural Areas

Water Quality Protection ........... ..ot

Porter-Cologne Water Quality Control Act, National Pollutant
Discharge Elimination System, Drinking Water Quality

San Francisco Bay and the Sacramento-San Joaquin Delta ........

State Water Project and Federal Central Valley Project, Decision
1485. Racanelli Decision, Coordinated Operation Agreement, SWRCB
Bay-Delta Proceedings. Fish Protection Agreement, Suisun Marsh
Preservation Agreement

Surface Water Management ..............coiiiiiiiiiiinnnnn...

Regional Water Projects. Central Valley Project Improvement Act of
1992, Transfer of the CVP

Trends in Water Resource Management ................c.oouunnn...
Water Transfers, Water Use Efficiency. Management Programs
Interstate Water Resource Management ............................

Colorado River, Truckee-Carson-Pyramid Lake Water Rights
Settlement Act of 1991, Klamath Project

C—037635

e 19

24

30

32

36

38

46

Contents

C-037635



Bulletin 160-93 The California Water Plan Update

Chapter 3 Surface WalerSupplies .........coiiiiiriiiiiiiiinnnrnes 49
Droughts in California ...........coiiiiiiiiiiiiiiiiiii i, 51
Length and Frequency of Droughts
Water Supply Development ..........ooiiiiiiiiiiiiiiiiiniiiiienen. 53
Local and Imported Supplies, State Water Project, Central Valley
Project, Other Federal Projects, Colorado River, Water Recycling
Other Water SUPPLES ...ttt it iiiiaee e 71
Gray Water, Long-Range Weather Forecasting, Weather Modification,
Watershed Management, Sea Water Desalination
Recommendations .......c.c.oiuiiiiiiiiiiiiiiiii ittt 75
Chapter4 Ground WaterSupplies ...........ccoiiiiiiiiriiiiiiiinnens 79
Ground Water Defined ...... ... .. ittt iiiiiiiiennnnnn 79
Ground Water Development ........c..c.oovviiiiiiniiinieennennnnnen, 80
Statewide Ground Water Use .........c.coiiiiiiiiiiiiiinnnennnn.. 81
Ground Water Overdraft ...........ccciiiiiiiiiniiiiiiiiiiianann.. 89
Sea Water Intrusion, Subsidence, Ground Water Quality
Management of Ground Water Resources ...............coeviinn... 93
Adjudicated Basins, Ground Water Management Agencies, Water
Districts with a Pump Charge, Other Districts
Effect of the Drought on Ground Water ...............ccoovn..... 99
Ground Water Levels and Storage, Wells and Ground Water Use
Conjunctive Use ...ttt it i 102
Conjunctive Use Programs, Prospects for the Future
Recommendations ......vveuuiiieeiiiieiiiiiieeeinnneeennsroeens 105
Chapter5 WaterQuality .......cooiiiiiiiiii it re e 109
Overview of Water Quality in California ................. ..o, 109
Mineralization and Eutrophication, Toxic Pollutants, Pathogens,
Disinfection Byproducts, Agricultural Pollutants, Urban Pollutants,
Other Pollutants, Drinking Water Regulations and Human Health,
Meeting Water Quality Standards, Source Protection
Critical Components of State Water Supply ..........ccovviinnn... 120
Sacramento-San Joaquin Delta Water Quality, Colorado River Water
Quality, Ground Water Quality, Remediation and Protection of
Ground Water Quality
Quality Considerations for Water Reclamation and Reuse ........... 130
Costs of Poor Quality Water ...........coiiiiiiiiiiiiiiiiiiiinnen. 130
Recommendations .........couuiiiiniiiiiiiiiiiirenntneneeneennnn 132
Introduction WaterUse ...........cciiiiiiiiiiiiiiiiii i iiiinnnes 135
Chapter6 UtbanWaterUse ...........c.coiiiiiiiiiiiiiiiinniinennnns 141
Population Growth ......... .o i e 141
Urban Land UsSe .......iuiiiiiuiineiiiiiiiiiteeinneeeinneens 142
Urban Water Conservation ..............coiiiiiiiiiiiiiiinnaen... 144
Urban Water Pricing ........oooiiiiiiiiiiiiiiiiiiii i, 145
Urban Retail Water Prices, Urban Ground Water Prices
Per Capita Water Use ........ ..ottt ittt 149
Disaggregating Urban Water Use ............coiiiiiiiiiiiiiinnn.. 152
Urban Water Use Forecasts ..........ciiiiiiiiinniiiieinnnnennns 153
Urban Water Use Forecast to 2020
Recommendations .....uiiinnneeiiiiittiiiinnerennereennnsoas 155
Contents

C—037636

C-037636




The California Water Plan Update Bulletin 160-93

Chapter 7 AgriculturalWaterUse ....... ... it
Factors Affecting Agricultural Water Use .................coa...

Definition of Crop Consumptive Use, Historical Unit Water Use,
Irmigation Management and Methods. Drainage and Salinity, Water
Price and Production Costs, Cropping Patterns in California, Historic
Agricultural Acreage, Water Supply and Water Price, Agricultural
Retail Water Prices, Agricultural Ground Water Production Costs

Agricultural Water Conservation .................... ..o,

Drainage Reduction, San Joaquin Valley Drainage Program, Irrigation
Efficiency

Agricultural Water Demand Forecast ................... ... ...,

1990 Level of Development, Agricultural Acreage Forecast,
Urbanization of Agricultural Lands, 2020 Agricultural Water
Demands

Recommendations ........c.oviiiiiiiriniir ittt eiinnanennn.

Chapter 8 EnvironmentalWaterUse ..........................
Bay-Delta Estuary .........co i

Bay-Delta History, The Physical System, Water Development,
Biological Resources and Processes, Bay-Delta Environmental Water
Needs, Other Activities That May Affect Bay-Delta Water Allocation

Environmental Instreamn Flows ... iiiiiiiiiii i,

Sacramento River Region. San Joaquin River Region, Eastern Sierra,
Coastal Streams, Existing Environmental Instream Flow
Requirements

Wetlands ..o i i e e et

Federal Wetland Policies and Programs, California Wetland Policies
and Programs, Wetland Water Supply and Demands, Future Water
Needs for Wetlands

Summary of California's Environmental Water Needs ............
Recommendations ......... .. .. i i

Chapter 9 Water-Based Recreation ..............coiiiveian,
Recreation and Water Management .............c.ccoiiieveunnnn..

Reservoir Recreation. River Recreation, Wildland Recreation,
Water-based Recreation Policy and Planning Responsibility, The
Davis-Dolwig Act, Federal Water Project Recreation Act

Trends in Recreation Area Use .............. ... ... oo,
Water Use for Recreation .............oooiiiiiiiiiiiiiiienan.
Water Project Operations and Recreation Benefits ...............

State Water Project Recreation

Drought Impacts on Recreation .................coooiiiiiin..

Direct Effects on Facility Availability. Reservoir Recreation Impacts,
River Recreation Impacts, Winter Recreation Impacts

Chapter 10 The Sacramento-San JoaquinDelta ...............
Delta FlOWS oo ittt i ittt ittt it ettt sneeinnseeenennananen

Reverse Flow and Carriage Water

KeyDeltalssues ......c.ooiiniiiiiiiii it it ian e

Fish and Wildlife Issues, Local Issues

Delta Water Quality Standards ...........oooiiiiiiiiiiiiiia,

Racanelli Decision, SWRCB Bay-Delta Proceedings, Meeting Water
Quality Standards

FloodingintheDelta ............. ... i ittt

Stability of Delta Levees

Deita Water Resource Management and Planning ...............

C—037637

....... 187

....... 231

....... 245

Contents

Xi

C-037637



Bulletin 160-93 The California Water Plan Update

Past Delta Water Management Programs, Current Delta Regulatory
Decision-Making Process, Role of the U.S. EPA in the Delta

Options for Enhancing Urban Water Quality, Water Supply Reliability,

and Improving Delta Environmental Conditions .................... 263
Ongoing Delta Planning Programs, Long-Term Delta Planning
Programs

Recommendations ........... ... i i 269

Chapter 11 Options for Balancing Water Supply and Demand .........

Reliability Planning: Maintaining the Balance Between

Water Supplyand Demand ............... ... i, 273
Supply Reliability and Demand Variability

Options for Enhancing Water Supply Reliability .................... 276

Level I—Reliability Enhancement Options .......................... 278

Long-Term Demand Management Options, Short-Term Demand
Management Options, Water Supply Management Options

Level [I—Reliability Enhancement Options ......................... 312
Long-Term Demand Management Options, Water Supply
Management Options
Chapter 12 Water Supply and DemandBalance ......................

Water SUPPLY ..o e e e, 332

Existing Water Management Programs, Level I Water Managemernt
Options, Level I Water Management Options

Water Demand . ......o.oiiiii i i i e e et e e 338
Urban Water Use, Agricultural Water Use, Environmental Water Use

California Water Balance .............ooiiiiiniiiiireiinaeannnas. 340

Recommendations .........c..coiiiiiiiiiiiii ittt 345
Demand Management, Supply Augmentation

Economic Costs of Unreliability ......... ... .o, 347

Contingency Losses, Long-Term Losses, Environmental Costs of
Unreliability, Economic Impacts of the Drought

N o o 1= o T [ G - N
A.1 Bibliography, Statutes, and Court Cases Cited in Chapter 2 .... 357
A.2 Acts Authorizing Regional and Local Water Projects ............ 361
A.3 Acts Authorizing Elements of the

State Water Project and the Central Valley Project ..................

A.4 Several Acts Regulating Activities Affecting the Environment .... 365

Appendix B Public Comments on the

Draft California WaterPlanUpdate .......... .. ... . ittt
Background ..........c.i i e 367
The PlanasaWhole ... ... it iiieeeen 374
Water Supply .....oovviiiii i e 375
Water Use ..t i i i e e e 376
Meeting California’s Water Needs ..................oooiiiinnnn... 378
Miscellaneous ... ..ot e e e e 381

Glossary ..... it ei e e e e i,
Abbreviations and ACIONYIMNS . ......oitint it eei i iieeennrennnn 391

Figures
Figure 1-1. Water Project Facilities in California .......................
Figure 1-2. California Water Balance ...............ccciiiiiiiinnnnnnn..

Xif Contents

C—037638

273

331

383

C-037638



The California Water Plan Update

Bulletin 160-93

- Figure 2-1. Wild and Scenic Rivers in California ........................ 29
Figure 3-1. Disposition of Average Annual Water Supply ................ 49
Figure 3-2. Distribution of Average Annual Precipitation and Runoff .... 50
Figure 3-3. The Sacramento River Index Since 1906 ................... 52
Figure 3-4. Comparison of Droughts Sacramento River Index ........... 52
Figure 3-5. Comparison of Droughts San Joaquin River Index .......... 53
Figure 3-6. Comparison of Multi-Year Droughts

Average Annual Runoff ........ ... o it 55
Figure 3-7. Storage in 155 Major Reservoirs in California. October 1 .... 58
Figure 3-8. Historical Development of Reservoir Capacity ............... 58
Figure 3-9. Regional Water Transfers at 1990 Level of Development ..... 59
Figure 3-10. State Water Project Service Areas ......................... 61
Figure 3-11. Major State Water Project Facilities ....................... 62
Figure 3-12. State Water Project Deliveries 1967-1993 ................. 63
Figure 3-13. Central Valley Project Service Areas ....................... 65
Figure 3-14. Central Valley Project Deliveries 1960-1993 ............... 66
Figure 3-15. Central Valley Project Annual Hydroelectric

Energy Production 1960-1993 .......... .. .. i, 67
Figure 3-16. Colorado River Service Areas ...........coviiiieeiennia... 68
Figure 3-17. Present Use of Recycled Water .....................oovt 70
Figure 4-1. Components of Ground Water Use and Sources of Recharge . 80
Figure 4-2. Locations of Adjudicated Ground Water Basins ............. 96

Figure 4-3. Locations of Ground Water Management Districts or Agencies 98
Figure 4-4. Cumulative Change in Ground Water Storage

SandJdoaquin Valley ........ ..o il e 100
Figure 4-5. Cumulative Change in Ground Water Storage

Sacramento Valley ......... ... i e 101
Figure 4-6. Annual Well Completion Reports ........................... 102
Figure 5-1. Disinfection Byproduct Precursors in the Delta: July 1983 to June

S 1 S 122
Figure 5-2. Mass Discharge of the Rice Herbicide Molinate

to the Sacramento-San Joaquin Delta .................. ... .. ... 125
Figure III-A. Derivation of Applied Water, Net Water Use, and Depletion

Example of Water Use in Inland Areas ............... ... ... ... ... 136
Figure III-B. Derivation of Applied Water, Net Water Use, and Depletion

Example of Area with Salt Sink .......... ... ..o i, 137
Figure III-C. Derivation of Applied Water, Net Water Use, and Depletion

Example of Most Inland Areas with High Efficiency ................. 138
Figure 6-1. Comparison of California Population Projections

Bulletin 160 Series .......... ...ttt 142

Figure 6-2. Comparison of Department of Finance and
Council of Governments Population Projections for

California’s Two Largest Metropolitan Areas ........................ 143
Figure 6-3. Common Urban Water Rate Structures ..................... 147
Figure 6-4. Urban Per Capita Water Use San Francisco Bay Area

1920-1990 ..ottt e 150
Figure 6-5. Urban Per Capita Water Use 1940-1990 .................... 151
Figure 6-6. Comparison of Per Capita Water Use

by Selected Communities ..........ooiiiiiiiiiii i 151
Figure 6-7. Average Monthly Urban Per Capita Water Use Statewide .... 152
Figure 6-8. Urban Applied Water Use by Sector ................ ... ..., 153

Contents

C—0376309



Bulletin 160-93 The California Water Plan Update

Xiv

Figure 7-1. Comparison of Irrigated Acreage Projections
Bulletin 160 S€ries ........coviiiiiniiriiie it iiiane s 159

Figure 7-2. Yield of Cotton Lint, Rice, and Alfalfa per Acre 1920-1990 .. 165
Figure 7-3. On-Farm Average Seasonal Application Efficiency

of Various Irrigation Methods ................ ..o ittt 166
Figure 7-4. Irrigated Acreage in California 1870-1990 .................. 171
Figure 7-5. Various Estimates of Irrigated Crop Acreage in California ... 178
Figure 7-6. Irrigated Vegetable Acreage in California 1920-1990 ........ 180
Figure 7-7. Irrigated Pasture Acreage in California 1950-2020 .......... 180
Figure 7-8. Irrigated Acreage in California 1870-2020 .................. 181
Figure 8-1. Sacramento-San Joaquin Delta and San Francisco Bay ..... 190

Figure 8-2. Striped Bass Abundance Sacramento-San Joaquin Estuary . 195
Figure 8-3. Estimated Annual Ocean Harvest of Chinook Salmon

19710190 i e e e et 198
Figure 8-4. Fall-Chinook Salmon Runs on the
Sacramento River and Tributaries ............coviiiiiiiniiiiinn, 199

Figure 8-5. Examples of Applied Water, Net Water Use, and Depletion
for Instream Fishery Flows Example of Central Valley Streams

—1990 AVverage Year .. ... iviiiiiiiiiiiiie ittt 218
Figure 8-6. Publicly Managed Fresh-Water Wetlands ................... 220
Figure 10-1. The Sacramento-San Joaquin River Delta ................. 247
Figure 10-2. Land Surface Below Sea Level,

Sacramento-San Joaquin Delta .............. ... .. .. il 248
Figure 10-3. Tidal Flows in the Sacramento-San Joaquin Delta ......... 249
Figure 10-4. Delta Flow Components and Comparisons ................ 250
Figure 10-5. Flow Distribution, With and Without Reverse Flows ....... 251
Figure 10-6. Delta Decision-Making Process ........................... 261
Figure 10-7. Proposed Interim South Delta

Water Management Program ...............oottiiiiiiieceeennnn. 265
Figure 10-8. Proposed Isolated Facilities (1982) ........................ 268
Figure 10-9. Proposed Delta Wetlands Project (1990) ................... 270
Figure 11-1. Least-Cost Reliability Planning

Total Costs of Alternative Plans ..., 276
Figure 11-2. Relationship Between Drought Contingency Measures

and BMPS. ..ottt e 281
Figure 11-3. Water Sources and Allocations of the

1991 and 1992 State Drought Water Banks ........................ 286
Figure 11-4. 2020 Delivery Capability of SWP with

Existing Facilities and Level I Programs Based on D-1485 .......... 289

Figure 11-5. SWP Urban and Agricultural Deliveries with
Existing Facilities and Level I Programs
Based on D-1485 1990 and 2020 Levels of Demand ................ 290

Figure 11-6. Future Delivery Capability Objectives of Various Projects .. 291
Figure 11-7. CVP and SWP Delta Export Capabilities

Under Various Delta Export Restrictions ...................... ... 292
Figure 11-8. Los Banos Grandes Facilities Location .................... 293
Figure 11-9. Proposed Coastal Branch Phase II and

Central Coast Water Authority Extension ....................... ... 297
Figure 11-10. Domenigoni Valley Reservoir Site and Facilities .......... 311

Figure 11-11. Usable Transfer Capacity with Existing
SWP/CVP Facilities for Transfers from the Delta to
the South Coast Region ..........ooiiiiiiiiiiiiiiiiiien e, 318

Contents

C—037640

C-037640



The California Water Plan Update

Bulletin 160-93

Figure 11-12. Monthly Variation of Usable Transfer Capacity with
Existing SWP/CVP Facilities for Transfers from the

Delta to the South Coast Region Basedon D-1485 ................. 319
Figure 11-13. Westside Sacramento Valley Storage

and Conveyance Concepts ..........c.iiiuiiinniiieinneneennnens 325
Figure 12-1. California Water Balance ......................o.iiiaan, 344

Sidebars

The Governor’'s Water Policy ...ttt 3
California’s Water Supply Availability ...t 8
What Is Navigable? ... i 21
Point-Source Versus Nonpoint-Source Pollution ........................ 31
Central Valley Project Improvement Act of 1992, 1993 CVP Operations .. 39
Water Transfer Criteria .......cooviiiiiiiii ittt it 41
Possible Effects of Global Climate Change ..................oovviii... 56
Estimating Perennial Yields of Ground Water Basins ................... 82
Evaluation of Ground Water Overdraft in the San Joaquin Valley ....... 89
Procedure for Adopting a Ground Water Management Plan

in Accordance with Water Code Section 10750 ..................... 94
Principles of Water Utility Management as Set Forth by

the Source Water Quality Committee of the

California-Nevada Section, American Water Works Association ..... 118
Water Price and Agricultural Production ......................ooiaae. 168
Land Use Survey Programm ... ...oviinin ittt iiiiieeenannnn 170
Criteria for Summary of Present and

Proposed Environmental Water FIOWS .........ooiiiiiiiiiniieea... 189
Least-Cost Planning Process for Evaluating

Water Management Plans ...t 275
Water Conservation Bond Laws ......... ..o oo, 277
SWP Reliability Planning Process ............. S 294
SWP Drought Year Supply .. ..ovvriiiiiiiiii e 295
Criteria for Determining Level I and Level II

Water Reclamation and Available Supplies for Bulletin 160-93 ...... 299
EBMUD Reliability Planning Process .........oooiiviiiiiiiiiiin e, 302
MWDSC Reliability Planning Process ..............cciiiiiiiiiiiinnn. 308
Water Transfer CoStS .. ...vunuiniiiree ittt iieeaennnnns 320
California’s Water Supply Availability .......... .. i i, 331
Water Service Reliability . ........oiini it it iee e 348

Tables

Table 1-1. California Water Supplies with

Existing Facilitiesand Programs ...........oooiiiii i 5
Table 1-2. Use of Ground Water by Hydrologic Region .................. 6
Table 1-3. Ground Water Overdraft by Hydrologic Region ............... 6
Table 1-4. Net Water Demand by Hydrologic Region .................... 9
Table 1-5. California Water Supplies with

Level I Water Management Programs ..............ooiiiiiiiinn.., 11
Table 1-6. California Water Budget ........... .. .. it 12
Table 2-1 California Water Code Requirements for Water Transfers. 40
Table 3-1. Pre-1900 Dry Periods and Droughts Since 1900 ............. 54
Table 3-2. Major Central Valley Project Reservoirs ...................... 64

Contents

C—0376141

C-037641



Bulletin 160-93 The California Water Plan Update

Xvi

Table 3-3. Present Use of Recycled Water by Category ..................
Table 3-4. Suitable Uses of Recycled Water ................ooiivinnn..
Table 3-5. Major Surface Water Reservoirs in California ................
Table 4-1. Use of Ground Water by Hydrologic Region ..................

Table 4-2. Ground Water Management in California
1990 Level of Development ..........coviiiiiiiiiiiiiiniiieenann,

Table 4-3. Ground Water Overdraft by Hydrologic Region ...............
Table 5-1. Threats to Water Quality ........... ..o,

Table 5-2. Contaminants Regulated Under the
Federal Safe Drinking Water Act, August 1993 .....................

Table 5-3. Proposed Contaminants to be Regulated Under the
Federal Safe Drinking Water Act, August 1993 .....................

Table 5-4. Average Water Quality of Selected Sources,
1986 10 1992 ..ot e e s
Table 6-1. California Population by Hydrologic Region ..................

Table 6-2. 1990 Population Densities of Selected States

and Countries .......oiiiiiii i i i e
Table 6-3. Best Management Practices for Urban Water Use ............
Table 6-4. 1991 Single Family Residential Monthly Water Use

and Costs for Selected Cities ............ ... ...

Table 6-5. Commercial and Industrial Monthly Water Use
and Retail Costs for Selected Cities .............ooiiiiiiiiiiian.

Table 6-6. Typical Urban Ground Water Costs in 1992
by Hydrologic RegION .. ... vt eae e eees

Table 6-7. 1990 Distribution of Residential Interior Water Use ..........

Table 6-8. Present and Projected Urban Unit Applied Water
by Hydrologic Region ......... .ot

Table 6-9. 1990 Percentage of Urban Water Use by Sector ..............

Table 6-10. Applied Urban Water Reductions and Reductions in
Depletions by Hydrologic Region ...........cooiiiiriiiiiiieinn.s

Table 6-11. Urban Water Demand by Hydrologic Region ................
Table 6-12. Potential Best Management Practices ......................
Table 7-1. Crop Yields in California............. ... oo,

Table 7-2. Irrigated Crops Where California Influences or Dominates
the U.S. Market .. ..ot i i e i it

Table 7-3. 1990 California Agricultural Export Data ...................
Table 7-4. U.S. Department of Agriculture’s Quantity Index of

Agricultural Imports ... e
Table 7-5. Agricultural Imports by Country of Ongm ...................
Table 7-6. Ranges of Unit Evaporation of Applied Water ................
Table 7-7. Ranges of Unit Applied Water for Agriculture

by Hydrologic RegiOn .......coviiiiiieiiiiiiiiiiiiiiieenannns
Table 7-8. Crop Acreage Irrigated by Various Methods ..................
Table 7-9. Typical Agricultural Retail Water Costs in 1991

by Hydrologic Region ............ooviiiieiiiiiiiiiiiiiinnn. e

Table 7-10. Typical Agricultural Ground Water Production Costs
in 1992 by Hydrologic Region ............. ..ottt oon

Table 7-11. Summary of Current Efficient Water Management
PractiCes ... ...t i i i i e

Table 7-12. California Crop and Irrigated Acreage
by Hydrologic Region 1990 .......... ...,

Table 7-13. California Crop and Irrigated Acreage
by Hydrologic Region 2020 (Forecasted) ...............oovvivinnn...

Contents

C—0376142

C-037642



The California Water Plan Update

Bulletin 160-93

Table 7-14. Annual Agricultural Applied Water Reductions
and Related Reduction Depletions by Hydrologic Region

2020 (Forecasted) ...ovviiintiit ittt it ittt e ettt et i ineeaaan 182
Table 7-15. Agricultural Water Demand by Hydrologic Region .......... 184
Table 8-1. Estimated Winter Run Chinook Salmon

at Red Bluff Diversion Dam ............cviiiiiiiiiiiiiiiinnnnnnn. 196
Table 8-2. Estimated Fall Run Chinook Salmon in the Feather River .... 199
Table 8-3. Summary of Present and Proposed Fishery Flows

for Major California River Systems ...........c..ovviiiiiiinineiannn. 202
Table 8-4. Instream Environmental Water Needs by Hydrologic Region .. 217
Table 8-5. Wetlands Water Needs by Hydrologic Region ................. 226
Table 8-6. Environmental Water Needs by Hydrologic Region ........... 228
Table 9-1. Recreation Use and Minimum Rafting Flows

on Some Popular California Rivers ................................. 234
Table 9-2. Estimated Current Annual and Cumulative

Attendance (through 1990) at State Water Project Reservoirs ....... 238
Table 10-1. Major Permits Required for Implementation

of Delta Water Management Programs ...................oooinnien 260
Table 11-1. Level I Demand Management Options ...................... 278
Table 11-2. Short-Term Water Transfers 1982 Through 1992 ........... 284
Table 11-3. Recent Major Water Transfers for Environmental Uses ...... 285
Table 11-4. 1991 and 1992 Drought Water Bank Purchases

and Allocations ...ttt i e e e 287
Table 11-5. Level I Water Supply Management Options ................. 288
Table 11-6. State Water Project Supplies .............. ...ttt 289
Table 11-7. Total Water Recycling and Resulting New Water Supply

by Hydrologic Region . ........ ..ottt iiiaaenn 300
Table 11-8. Level Il Water Management Options ...................co... 313

Table 11-9. Applied Water Reductions by 2020 With and Without
Implementation of the Plan Recommended by the

San Joaquin Valley Agricultural Drainage Program ................. 315
Table 11-10. SWP and CVP Usable Transfer Capability from the Delta .. 317
Table 11-11. Annual 1990 and Potential Future Water Desalting ........ 327
Table 12-1. California Water Supplies with Existing

Facilities and Programs ............ .. ittt nnnnn 333
Table 12-2. California Water Supplies with Level I

Water Management Programs ...............ocoiiiiiiiiiiiiiinn, 334
Table 12-3. State Water Project Supplies ............ ... it 336
Table 12-4. California Water Demand ...........cooiiiiiiiiii i, 339
Table 12-5. California Water Budget ................. .. ... ..ol 342

Contents

C—037643

Xvii

C-037643



The California Water Plan Update

Bulletin 160-93

Chapter 1

For the first time in recent history, Californians are finding that existing water
management systems are no longer able to provide sufficiently reliable water service to
users. In most areas of the State, the 1987-92 drought: caused increased water
conservation, and in some cases mandatory rationing, for urban water users;
drastically curtailed surface water supplies for many agricultural water users; and
strained environmental resources. The six-year drought stretched California’s
developed supply to its limits, yet innovative water banking, water transfers, water
supply interconnections, and changes in project operations to benefit fish and wildlife
all helped reduce the harmful effects of drought.

In light of the increased complexities in water resources planning brought about
by these significant events, Water Code Section 10004 was amended in 1991 to require
that the California Water Plan be updated every five years and that the Department of
Water Resources “conduct a series of hearings with interested persons, organizations,
... agencies, and representatives of the diverse geographical areas and interests of the
state.”

Since the last water plan update in 1987, California Water: Looking to the Future,
Bulletin 160-87. evolving environmental policies have introduced considerable
uncertainty about much of the State’s water supply. For example, the winter-run
chinook salmon and the Delta smelt were listed under the State and federal
Endangered Species acts. imposing restrictions on Delta exports, and the Central
Valley Project Improvement Act (PL 102-575) was passed in 1992, reallocating over a
million acre-feet of CVP supplies for fish and wildlife. Other actions. such as the State
Water Resources Control Board's Bay-Delta proceedings, and the federal Environmen-
tal Protection Agency’'s proposed Bay-Delta standards. suggest that even more
stringent requirements could be imposed. These actions determine the export
capability from California’s most important water supply hub, the Sacramento-San
Joaquin Delta, while also imposing restrictions on upstream diverters. The Delta is the
source from which two-thirds of the State’s population and millions of acres of
agricultural land receive part or all of their supplies. Figure 1-1 shows major water
project facilities in California.

The drought and actions to further protect fish and wildlife emphasized the need
for a comprehensive water policy to guide California’s water management and
planning. On April 6, 1992, the governor announced his policy, which has provided
general direction in developing demand management and supply augmentation
alternatives put forth in this California Water Plan update.

The following overview summarizes each of the major elements (chapters)
required to produce this water plan update. It begins by discussing the effects of recent
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Figure 1-1. Water Project Facilities in California
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changes to the institutional framework for water management in California and
continues by presenting: (1) California’s existing water supplies along with water
quality considerations, (2) the plan’s assessment of the need and demand for water,
and (3) options for balancing those demands with supply. Finally, recommendations
are highlighted. Discussion of regional issues and the results of regional analyses used
in developing the California Water Balance can be found in Volume II.

Effects of Recent Changes in the Institutional Framework

Chapter 2, The Institutional Framework for Water Resource Management in
California. presents an overview of the major constitutional requirements, statutes,
court decisions, and agreements that form the framework for many water resource
management and planning activities in California.

Probably the most far reaching action affecting water resources management in
California in the last decade was the federal listing of the winter-run chinook salmon
and the Delta smelt, combined with the biological opinions on operations of the CVP
and SWP that followed. The opinions effectively pre-empted short-term measures to
provide environmental protection for the Bay-Delta as proposed by the State Water
Resources Control Board's Draft Water Right Decision 1630. The actions and
restrictions on water project operations contained in the biological opinions have
immediate and future consequences on Delta export capability. The precise extent of
those consequences is, thus far, unknown. Furthermore, the CVPIA reallocates a
portion of CVP supplies for environmental purposes. About 400,000 af of the
reallocation was used in 1993 to benefit winter-run salmon and Delta smelt; however,
how the environmental water will be used on a long-term basis will be determined
upon completion of a programmatic Environmental Impact Statement.

Other major actions (discussed in Chapter 2} that could have far reaching
consequences are the EPA’s proposed standards for the Bay-Delta estuary, future
SWRCB Bay-Delta standards, and more stringent and costly drinking water quality
standards. Recent decisions and laws that affect current water supply reliability are
the Mono-Owens decision, which reduced the imports of supplies historically available
to the South Coast Region, and a multitude of water management and water transfer
legislation that has begun to open up the water market in California.

The Governor’'s Water Policy

Here are key elements of the Governor’'s water policy as announced on April 6,
1992. As the Governor stressed, each of these elements must be linked in such a way
that no single interest (urban, agricultural, or environmentail) gains at the expense of

another,
Q0 Fixing the Delfa 0o Water Conservation
a Reduction of Ground Water O Water Recycling
Overdraft O Desalination
0 WaterMarketing and Transfers g Transfer of the federal Central
Q Additional Water for Fish and Valiey Project to State Control
Wiidlife g Colorado River Water Banking

0 Additional Storage Facilities
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Cadlifornia’s Water Supplies

In the day-to-day planning and management of California’s water resources, the
term “reliability” is defined as a measure of a water service system's expected success
in providing an adequate supply that meets expected demand and in managing
shortages without serious detrimental effects. Reliability is not strictly a water supply
characteristic because it includes demand management actions that can mitigate the
effects of shortages (such as emergency water allocation programs during drought
years). Given this definition, California generally had an adequately reliable supply to
meet the 1990 level of urban, agricultural, and environmental water demands.
However, in certain regions, the 1990 drought experience found some California
communities and the environment suffering from a somewhat less than reliable
drought supply to meet drought year needs. The following sections describe
California’s surface and ground water supplies and summarize water quality
considerations.

Surface Water Supplies

The Sacramento and San Joaquin rivers have provided Californians with an
average of nearly 15.5 maf annually for urban and agricultural uses. However, recent
and future actions to protect aquatic species and reallocation of a portion of the
Central Valley Project water supplies to the environment could reduce the existing
annual supply availability for urban and agricultural uses by about 1 to 3 maf. This
range envelops proposed additional environmental water needs.

Colorado River supplies to the South Coast Region for urban and agricultural
uses could eventually decline from about 5.2 maf to California’s apportionment of 4.4
maf annually. Historically, Arizona and Nevada have used less than their apportion-
ment of water, making their unused supply of Colorado River water available to meet
California’s requirements. Southern California was spared from severe rationing
during most of the 1987-92 drought primarily as a result of the 600,000 af annually of
surplus and unused Colorado River water that was made available to the Metropolitan
Water District of Southern California. Even with this supply. however, much of
Southern California experienced significant rationing in 1991. Supplemental Colorado
River water cannot be counted on to meet needs in the future as Arizona and Nevada
continue to use more of their allocated share of Colorado River water.

In response to the 1987-92 drought, many creative approaches to cope with
water shortages were implemented throughout California, including construction of
more interconnections between local, State, and federal water delivery facilities. The
City of San Francisco’s connection to the SWP’s South Bay Aqueduct allowed
emergency drought supplies to be conveyed into the city's system for use by
communities along the San Francisco peninsula. Toward the end of the drought, the
City of Santa Barbara constructed a sea water desalination facility and received limited
SWP supplies through an emergency interconnection and a series of exchanges with
other water agencies. Throughout California, water agencies were buying and
exchanging water to meet critical needs. The State Drought Water Bank played a vital
role in meeting some of those critical water needs.

Prior to changes in water availability from the Sacramento-San Joaquin and
Colorado river systems, California had roughly enough water to meet average annual
urban and agricultural water demands at the 1990 level while complying with existing
SWRCB standards, as specified in Water Rights Decision 1485. (See Chapter 2 for
details about D-1485.) Chapter 3 summarizes historical water supply and discusses
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Table 1-1. California Water Supplies with Existing Facilities and Programs
(Decision 1485 Operating Criteria for Delta Supplies)
(millions of acre-feet)

Supply 1990 2000 2010 2020
average drought average drought average drought average drought
Surface
Local 10.1 8.1 10.1 8.1 10.2 8.3 10.3 8.4
Local importst 1.0 0.7 1.0 0.7 1.0 0.7 1.0 0.7
Colorado River 5.2 5.1 4.4 4.4 4.4 4.4 4.4 4.4
CvpP 7.5 50 7.7 5.1 7.7 52 7.7 5.2
Other federal 1.2 0.8 1.3 0.8 1.3 0.8 1.3 0.8
SWP? 2.8 2.1 3.2 20 3.3 20 3.3 20
Reclaimed 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Ground water? 7.1 11.8 7.1 12.0 7.2 121 7.4 12.2
Ground water overdraft® 1.3 1.3 — — — — — —_
Dedicated natural flow 27.2 153 27.4 15.4 27.4 15.4 27.4 15.4
TOTAL 63.5 50.4 62.4 48.9 62.7 49.1 63.0 49.4

{1) 1990 SWP supplies are normealized and do not reflect additional supplies delivered to offset the reduction of supplies from the Mono and Owens basins to the South Coast
hydrologic region.
(2) Average ground water use is prime supply of ground water basins and does not include use of ground water which is artificially recharged from surface sources into the ground

water basins.

{3) The degree future shortages are met by increased overdraft is unknown. Since overdraft is not sustainable, it is not included as a future supply.

the current supply system. Table 1-1 shows California’s water supply with existing
facilities and programs as operated in accordance with D-1485 for Delta supplies.

Average annual supplies at the 1990 level of development are about 63.5 maf

(includes natural flows dedicated for instream use and ground water overdraft) and
could decrease to 63.0 maf by 2020 without any additional facilities or programs. A
possible substantial reduction in Colorado River supplies could be offset by short-term
transfers and increased SWP Delta diversions, in addition to water management
programs of the MWDSC. The 1990 level of development drought year supplies are
about 50.4 maf and could decrease by about 1.0 maf by 2020 without additional
storage and water management options. However, until comprehensive solutions to
complex Delta problems are identified and implemented, SWP and CVP Delta
diversions will continue to be impaired.

Ground Water Supply

California’s ground water storage is about 850 maf, roughly 100 times the State’s

annual net ground water use, stored in some 450 ground water basins statewide.
Probably less than half of this total is usable because of quality considerations and the
cost of extraction. However, the large quantity of good-quality ground water makes it a
crucial component of California’s total water resource.

In a year of average precipitation and runoff, an estimated 15 maf of ground

water is extracted and applied for agricultural, municipal, and industrial use. This is
over 20 percent of the total applied water supply statewide, and ranges from 20 to 90
percent locally, depending on the area. However, because of deep percolation and
extensive reuse of applied water, the 1990 level average annual net ground water use
was about 8.4 maf, including about 1.3 maf of ground water overdraft. Overdraft
estimates include 0.2 maf due to possible degradation of ground water quality in the
trough of the San Joaquin Valley ground water basins. In drought years, the net use of
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Table 1-2. Use of Ground Water by Hydrologic Region

(thousands of acre-feet)

Hydrologic Region 1990 2000 2010 2020
average drought average drought average drought average drought
North Coast 263 283 275 295 286 308 298 316
San Francisco Bay 100 139 126 174 160 174 165 174
Central Coast 688 762 694 769 695 776 698 781
South Coast 1,083 1,306 1,100 1,325 1,125 1,350 1,150 1,375
Sacramento River 2,496 2,865 2,463 2,985 2,426 3,033 2,491 3,038
San Joaquin River 1,098 2,145 1,135 2,202 1,156 2,227 1,161 2,252
Tulare Lake 915 3,773 918 3,758 921 3,726 926 3,758
North Lahontan 121 146 128 154 138 165 147 173
South Lahontan 221 252 220 237 226 2N 258 271
Colorado River 80 80 79 79 80 80 79 79
TOTAL 7,100 11,800 7,100 12,000 7,200 12,100 7,400 12,200

{1) Average year ground water use represents use of prime supply of ground water basins. Ground water overdraft is not included.

ground water increases significantly to 13.1 maf (also including 1.3 maf of overdraft),
which indicates the importance of the State's ground water basins as storage facilities
to meet drought year water needs (see Chapter 4). Table 1-2 shows regional ground
water use.

Between 1980 and 1990, annual ground water overdraft had been reduced by
about 0.7 maf from the 1980 level of 2 maf. The reduction is mostly in the San Joaquin
Valley and is due primarily to the benefits of imported supplies to the Tulare Lake
Region, construction and operation of new reservoirs in the San Joaquin River Region
during the 1960s and 1970s, and prudent management of surface and ground water
resources, including conjunctive use of those supplies. Table 1-3 shows 1990 level
regional overdraft. However, until key Delta issues are resolved and additional water
management programs are implemented, the reductions in overdraft seen in the last
decade in the San Joaquin Valley will reverse as more ground water is pumped to make

Table 1-3. Ground Water Overdraft by Hydrologic Region

(thousands of acre-feet)

Region 1990
North Coast 0
San Francisco Bay 0
Central Coast 240
South Coast 20
Sacramento River 30
San Joaquin 210
Tulare Lake 650
North Lahontan 0
South Lahontan 70
Colorado River 80
STATEWIDE 1,300
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up for reductions in surface water supplies from the Delta. In the long-term, continued
overdraft is not sustainable and must be addressed in local and State water
management plans. As such, overdraft is not included as a future supply.

Efficient use of surface and ground water through conjunctive use programs has
become an extremely important water management tool. Conjunctive use programs
promise to be less costly than new traditional surface water projects because they
increase the efficiency of existing water supply systems and generally have less adverse
environmental impact than new surface water reservoirs. Conjunctive use programs
must address potentially undesirable results such as loss of native vegetation and
wetland habitat: adverse effects on’ third parties and fish and wildlife; land subsidence;
and degradation of water quality in the aquifer. There are also questions about the
feasibility and legal complexity of water transfers involving ground water.

Water Quality Considerations

Water quality considerations directly affect the quantities of water available for
use in California. Poor water quality for the intended use has inherent costs, such as
treatment and storage costs for drinking water, reduced crop yields, higher handling
costs, and damage to fish and wildlife. The real challenge is to avoid these costs by
protecting water sources from degradation in the first place.

Of critical importance to many Californians is the water quality of the
Sacramento-San Joaquin Delta. Municipal and industrial waste discharges and
agricultural drainage increase the salt content of water as it flows from higher
elevations to the Delta. Sea water intrusion is a major source of salts in Delta supplies.
Bromides from sea water are of particular concern because in combination with
dissolved organic compounds present in soil they contribute to the formation of
harmful disinfection byproducts of drinking water treatment. On the average, Delta
influences are responsible for elevating the salt concentration at Banks Pumping Plant
about 150 milligrams per liter above that of the fresh water inflows to the Delta. Most
of the SWRCB's Delta water quality objectives relate to salinity. The SWP and CVP are
required to operate to meet Delta salinity standards.

Disease-causing organisms and other harmful microorganisms which are found
in raw water can pose serious health risks. New and more costly federal and State
surface water treatment rules, effective in June 1993, require that all surface water
supplied for drinking receive filtration, high-level disinfection, or both. The cost to
construct new filtration facilities to meet new regulations can be guite high.

Human activities introduce a variety of pollutants which contribute to the
degradation of water quality. Mining can be a major source of acids and toxic metals.
Agricultural drainage may contain chemical residues, toxic elements, salts, nutrients,
and elevated concentrations of chemicals which cause harmful disinfection bypro-
ducts. Municipal and industrial discharges, including storm runoff, are regulated by
State and federal environmental protection laws and policies. Waste water must be
treated to render it free of certain disease-carrying organisms and reduce its
environmental impact. Unfortunately, normal waste water treatment plant processes
may not completely remove all water-borne synthetic chemicals. The above water
quality concerns and others are detailed in Chapter 5.

The Need and Demand for Water

Prior California Water Plan updates determined the existing “base case” for water
supply and demand. then balanced forecasted future demand against existing supply
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and future supply and demand management options. To better illustrate overall
demand and supply availability, two water supply and demand scenarios. an average
year and a drought year, are presented for the normalized 1990 level of development
and for projections to 2000, 2010, and 2020.

Shortages shown under average conditions are chronic shortages indicating the

need for additional long-term water management measures. Shortages shown under
drought conditions can be met by both long-term and short-term measures, depending
on the frequency and severity of the shortage and water service reliability
requirements. Urban, agricultural, and environmental water needs, along with water
for recreation, are detailed in Part III of this report. The main conclusions are:

Q

California’s population is projected to increase to 49 million people by 2020 (from
about 30 million in 1990). Even with extensive water conservation, urban annual
net water demand will increase by about 3.7 maf to 10.5 maf by 2020. Nearly half
of the increased population is expected to occur in the South Coast Region,
increasing that region’s annual urban water demand by 1.8 maf. (See Chapter 6.)

Irrigated agricultural acreage is expected to decline by nearly 400,000 acres, from
the normalized 1990 level of 9.2 million acres to a 2020 level of 8.8 million acres,
representing a 700.000-acre reduction from the 1980 level. Reductions in
projected irrigated acreage are due primarily to urban encroachment onto
agriculturalland and land retirement in the western SanJoaquin Valley where poor
drainage and disposal conditions exist. Increases in agricultural water use
efficiency, combined with reductions in agricultural acreage and shifts to growing
lower-water-use crops, are expected to reduce agricultural annual net water
demand by about 1.9 maf by 2020. (See Chapter 7.)

The 19901evel and projections of environmental water needs to 2020 include water
needs of managed fresh water wetlands (including increases in supplies for refuges
resulting from implementation of the CVPIA). instream fishery requirements, Delta
outflow, and wild and scenic rivers. Environmental water needs during drought
years are considerably lower than average years, reflecting principally the
variability of natural flows in the North Coast wild and scenic rivers. Average
annual net water demand for environmental needs is expected to increase by 0.4
maf by 2020. Furthermore, regulatory agencies have proposed a number of
changes ininstream flow needs for majorrivers, including the Sacramentoand San

Cdlifornia’s Water Supply Availability

Average year supply is the average annual supply of a water development
system over a long period. For this report the SWP and CVP average year supply is
the average annual delivery capabiiity of the projects over a 70-year study pericd
(1922-91). For alocal project without long-term data, itis the annual average deliver-
ies of the project during the 1984-1986 period. For dedicated natural flow, it is the
long-term average natural flow for wild and scenic rivers, or it is environmental flows
as required for an average year under specific agreements, waterrights, court deci-
sions, and congressional directives.

Drought year supply is the average annuat supply of a water development
system during a defined drought period. For this report, the drought period is the
average of water years 1990 and 1991, For dedicated natural flow, it is the average
of water years 1990 and 1991 for wild and scenic rivers, or it is environmental flows as
required under specific agreements, waterrights, court decisions, and congressional
directives.
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Joaquin. These proposed flow requirements are not necessarily additive: however,
an increase from 1 to 3 maf is presented to envelop potential environmental water
needs that could result from proposed additional instream needs and actions
under way by regulatory agencies. (See Chapter 8.)

O  With California’s increasing population and higher levels of affluence since World
War II, water-based recreation has become an integral part of satisfying urban
society’s ability and need for escape from the congestion of growing urban areas.
State, federal. and local public water supply projects have helped to provide
recreational facilitiesin addition tonaturallakes and streams. In some cases. these
projects have enhanced downstream flows during times of year when natural flows
are diminished, thus creating whitewater rafting opportunities that were not
possible before reservoir regulation. Often there are conflicting values and needs
for the same river system. Recreation at reservoirs, natural lakes, and streams
must be managed to prevent overuse and degradation. (See Chapter 9.)

Table 1-4 shows California’s regional net water demands. A majority of the
environmental net water demand occurs in the North Coast hydrologic region,
reflecting the large dedicated natural flows of the North Coast wild and scenic rivers
system, about 17.8 maf in an average year. The Tulare Lake Region has the largest net
water demand for agriculture, about 7.7 maf in an average year, and the South Coast
Region has the highest net water demand for urban use, about 3.5 maf in an average
year. Dedicated instream flow under D-1485 makes up the largest portion of the San
Francisco Bay Region’s net water demand (about 4.6 maf), while urban and
agricultural net water demands for the region amount to 1.3 maf.

Will There Be Enough Water?

Today, areas of the State relying on the Delta for all or a portion of their supplies
find those supplies unreliable. Annual reductions in total water supply for urban and
agricultural uses could be in the range of 500,000 af to 1 maf in average years and 2
to 3 maf in drought years. These reductions result mainly from compliance with the
ESA biological opinions and proposed EPA Bay-Delta standards. While these impacts
do not consider the potential reductions in Delta exports due to “take limits” under the
biological opinions, they basically fall within the 1-to-3-maf range for proposed

Table 1-4. Net Water Demand by Hydrologic Region

(thousands of acre-feet)

Hydrologic Region 1990 2000 2010 2020
average drought average drought average drought average drought
North Coast 20,035 10,159 20,182 10,306 20,213 10,337 20,238 10,364
San Francisco Bay 6,071 4,652 6,185 4,756 6,253 4,852 6,296 4,895
Central Coast 1,143 1,213 1,194 1,269 1,245 1,321 1,291 1,379
South Coast 4,379 4,521 4,812 4,974 5,319 5,499 5,903 6,110
Sacramento River 11,734 11,921 11,841 12,065 11,907 12,204 12,036 12,238
San Joaquin River 6,826 7,190 6,847 7,187 6,764 7,055 6,763 7,068
Tulare Lake 8,136 8,308 8,031 8,198 7,932 8,090 7,844 7,995
North Lahontan 514 566 518 571 520 573 537 590
South Lahontan 555 554 577 581 648 653 735 744
Colorado River 4,124 4,124 4,041 4,041 4,018 4,018 4,012 4,012
TOTAL 63,500 53,200 64,200 53,900 64,800 54,600 65,700 55,400
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additional environmental demands for protection and enhancement of aquatic species.
Such uncertainty of water supply delivery and reliability will continue until issues
involving the Delta and other long-term environmental water management concerns
are resolved.

In 1990, average annual supplies, including 1.3 maf of ground water overdraft,
were generally adequate for 1990 level average demands. However, 1990 level
drought-year supplies were insufficient to meet 1990 level drought-year demands,
which is illustrated by a shortage of over 2.7 maf under D-1485 criteria in 1990. In the
drought years 1991 and 1992, these shortages were reflected in urban mandatory
water conservation (rationing). agricultural land fallowing and crop shifts, reduction of
environmental flows, and short-term water transfers. Basically, shortages in supply
exist today and are best illustrated by the year 2000 water budget.

After accounting for future reductions of 1.3 maf in net water demand resulting
from implementation of urban Best Management Practices and agricultural Efficient
Water Management Practices (discussed in Chapters 6 and 7}, and another 0.1 maf
reduction due to future land retirement, projected 2020 net demand for urban,
agricultural, and environmental water needs amounts to 65.7 mafin average years and
55.3 maf in drought years. As noted, these demand amounts could increase by 1 to 3
maf.

By 2020, without additional facilities and improved water management, annual
shortages of 3.7 to 5.7 maf could occur during average years depending on the
outcome of various actions taking place to protect aquatic species. Average year
shortages are considered chronic and indicate the need for implementing long-term
water supply augmentation and demand management measures to improve water
service reliability. Similarly, by 2020, annual drought year shortages could increase to
7.0 to 9.0 maf under D-1485 criteria, also indicating the need for long-term measures
in addition to short-term drought management measures.

Water managers are looking into a wide variety of management actions to
supplement, improve, and make better use of existing resources. The single most
important action will be solving key issues in the Delta. This water plan update
presents both long-term and short-term water management and supply augmentation
options for meeting future water supply needs. Future water management options are
presented in two levels to better reflect the status of investigations required to
implement them.

Q Levelloptionsarethose programs that have undergone extensive investigationand
environmental analyses and are judged to have a higher likelihood of being
implemented by 2020.

Q Levelll options are those programs that could fill the remaining gap shown in the
balance between supply and urban, agricultural, and environmental water
demands. These options require more extensive investigation and analyses of
alternatives.

Implementation of Level I water management programs could reduce but not
eliminate projected shortages. Included are short-term drought management options
(demand reduction through urban rationing programs or water transfers that
reallocate existing supplies through use of reserve supplies and agricultural land
fallowing programs) and long-term demand management and supply augmentation
options (increased water conservation, agricultural land retirement, additional waste
water recycling, benefits of a long-term Delta solution, more conjunctive use programs,

Summary of Volume I
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and additional south-of-the-Delta storage facilities). (Chapter 11 explains these
options.) If all Level I options were implemented, there would still be a potential
shortfall in annual supplies of about 2.1 to 4.1 maf in average years and 2.9 to 4.9 maf
in drought years by 2020 that must be made up by Level Il water supply augmentation
and demand management programs. (Chapter 11 explains these programs.} Table 1-5
shows California’s water supplies with Level ] water management programs.

The California Water Budget, Table 1-6, compares total net water demand with
supplies from 1990 through 2020. The water budget also indicates the potential
magnitude of water shortages that can be expected in average and drought years if no
actions are taken to improve water supply reliability. Figure 1-2 illustrates the water
supply benefits of short- and long-term water management programs under Level I
options and the need for further investigating and implementing Level II options.

Recommendations

The Delta is the hub of California’s water supply infrastructure; key problems in
the Delta must be addressed before several of the Level [ options in the California Water
Plan Update can be carried out. It is recommended that finding solutions to those
problems be the first priority. Also, a proactive approach to improving fishery
conditions—such as better water temperature control for spawning, better screening of
diversions in the river system to reduce incidental take, and better timing of reservoir
releases to improve fishery habitat—must be taken so that solutions to Delta problems
mesh with basin-wide actions taken for improving fishery conditions. To that end,
many of the restoration actions identified in the Central Valley Project Improvement
Act for cost sharing with the State can improve conditions for aquatic species. Once a
Delta solution is in place and measures for recovery of listed species have been initi-
ated, many options requiring improved Delta export capability could become feasible.

Table 1-5. California Water Supplies with Level | Water Management Programs

(Decision 1485 Operating Criteria for Delta Supplies)
(millions of acre-feet)

Supply 1990 2000 2010 2020
average drought average drought average drought average drought
Surface
Local 10.1 8.1 10.2 8.2 10.2 8.3 10.3 8.4
Local imports® 1.0 0.7 1.0 0.8 1.0 1.0 1.0 1.0
Colorado River 5.2 5.1 4.4 4.4 4.4 4.4 4.4 4.4
CvP 7.5 5.0 7.7 52 7.7 5.2 7.7 5.2
Other federal 1.2 0.8 1.3 0.8 1.3 0.8 1.3 0.8
SWPO 2.8 2.1 34 2.1 3.9 3.0 4.0 3.0
Reclaimed 0.2 0.2 0.7 0.7 0.8 0.8 0.9 0.9
Ground water? 7.1 11.8 7.1 11.9 7.2 12.2 7.3 12.3
Ground water overdraft® 1.3 1.3 — — — —_ —_ —
Dedicated natural flow 27.2 153 275 154 275 154 275 154
TOTAL 63.5 50.4 63.3 495 64.0 51.2 645 51.6

{11990 SWP supplies are normalized and do not reflect additional supplies delivered to offset the reduction of supplies from the Mono and Owens basins to the South Coast

hydrologic region,

(2) Average ground water use is prime supply of ground water basins and does not include use of ground water which is artificially recharged from surface sources into the ground

woter basins,

{3) The degree future shortages are met by increased overdraft is unknown. Since overdraft is not sustainable, it is not included as a future supply.
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Table 1-6. California Water Budget
(millions of acre-feet)

Water Demand/Supply 1990
average drought
Net Demand
Urban—with 1990 level of conservation 6.8 71
—reductions due to long-term conservation measures {Level 1) 0 0
Agricultural—with 1990 level of conservation 268 282
—reductions due fo long-term conservation measures {Level 1} 0 0
—land retirement in poor drainage areas of San Joaquin Valley (Level 1) — —
Environmental 28.4 16.4
Othert" 1.5 1.5
Subtotal 63.5 53.2

Proposed Additional Environmental Water Demands
Case | - Hypothetical 1 MAF — —
Case Il - Hypothetical 2 MAF — —
Case Il - Hypothefical 3 MAF — —

Total Net Demand 63.5 53.2
Case | — —
Case ll —_ o
Case lll — —

Water Supplies w/Existing Facilities Under D-1485 for Delta Supplies
Developed Supplies

Surface Water® 27.9 22.1

Ground Water 7.1 11.8

Ground Water Overdraf® 1.3 1.3
Subtotal 36.3 35.2
Dedicated Natural Flow 27.2 153
TOTAL Water Supplies 63.5 50.5
Demand/Supply Balance 0.0 27
Case | — —
Case Il — —
Case Il — —_

Level 1 Water Management Programs'*!
Long-term Supply Augmentation
Reclaimed — -
Local — —
Central Valley Project — —
State Water Project — —
Short-Term Drought Management

Potential Demand Management — 1.0
Drought Water Transfers — 0.8
Subtotal - Level | Water Management Programs — 1.8
Net Ground Water or Surface Water Use Reduction
Resulting from Level | Programs — 0.0
NET TOTAL Demand Reduction/Supply Augmentation 0.0 1.8
Remaining Demand/Supply Balance Requiring Level Il Options 0.0 0.9
Case | — -
Case Il - —
Case lli - —

{1}includes major conveyance facility losses, recreation uses, and energy production.

{2) Proposed Environmental Water Demands——Case I-lll envelop potential and uncertain demands and have immediate and future
consequences on supplies from the Delta, beginning with actions in 1992 and 1993 to protect winter run salmon and delta smelt {actions
which could also protect other fish species).

12 Summary of Volume I

C—037655
C-037655



The California Water Plan Update Bulletin 160-93

Table 1-6. California Water Budget

(millions of acre-feet)

2000 2010 2020
average drought average drought average drought

8.3 8.7 9.9 10.3 11.4 11.9
0.4 -0.4 -0.7 -0.7 -0.9 -0.9
26.4 277 258 27.1 25.4 26.6
-0.2 -0.2 -0.3 -0.3 -0.4 -0.4
-0.1 -0.1 -0.1 -0.1 -0.1 -0.1
28.8 16.8 28.8 16.8 28.8 16.8
1.5 1.4 1.5 1.4 1.5 1.4
64.3 53.9 64.9 54.5 657 55.3
1.0 1.0 1.0 1.0 1.0 1.0
2.0 20 2.0 20 20 20
3.0 3.0 3.0 3.0 3.0 3.0
653 54.9 65.9 55.5 66.7 56.3
66.3 55.9 66.9 56.5 67.7 57.3
67.3 56.9 67.9 57.5 68.7 58.3
27.8 21.5 28.1 21.6 28.2 217
7.1 120 7.2 12.1 7.4 12.2
34.9 33.5 35.3 337 35.6 33.9
27.4 15.4 27.4 15.4 27.4 15.4
62.3 48.9 62.7 49.1 63.0 49.3
-3.0 -6.0 -3.2 -6.4 -3.7 -7.0
-4.0 -7.0 -4.2 7.4 -A.7 -8.0
-5.0 -80 -5.2 -8.4 -5.7 -9.0
0.5 0.5 0.6 0.6 038 0.8
0.0 0.1 0.0 0.3 0.0 0.3
0.0 0.0 0.0 0.0 0.0 0.0
0.2 0.1 0.6 1.0 07 1.0
— 1.0 — 1.0 — 1.0
— 0.8 . 0.8 — 0.8
0.7 2.5 1.3 38 1.5 3.9
0.1 0.0 0.1 0.2 0.1 0.2
0.7 2.5 1.4 4.0 1.6 4.1
-2.3 -3.5 -1.8 2.4 -2.1 -2.9
-3.3 -4.5 -2.8 -3.4 -3.1 -3.9
-4.3 -5.5 -3.8 4.4 -4.1 49

(3) The degree future shortoFes are met by increased overdraft is unknown. Since overdraft is not sustainable, it is not included as a future supply.
{4) Protection of fish and wildlife and a long-term solufion to complex Delta problems will determine the feasibility of several water supply
augmentation proposals and their water supply benefits.
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Figure 1-2.
Cdlifornia Water
Balance

Note: Water supplies are
based on SWRCB D-1485
operating criteria for Delta
exports. Tables 11-1. 11-5.
and 11-8 {Chapter 11) list
Level I and Level II options.

Supply Demand Supply

2020 Average 2020 Drought
Conditions Conditions

Level 2 Demand Management and Supply Augmentation l-

Level 1 Supply Options - increases supply '

Level 1 Demand Management Options - decreases demands [

Following are the major Level I options recommended for implementation to help
meet California’s water supply needs to 2020, along with their potential benefits. Many
of them still require additional environmental documentation and permitting, and in
some instances, alternative analyses. Before many of these programs can be
implemented, environmental water needs must be identified and prioritized and
funding issues addressed.

Demand Management

p  Water conservation—by 2020, implementation of urban BMPs could reduce
annual urban applied water demand by 1.3 maf, and net water demand by 0.9 maf,
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afteraccounting for reuse. Implementation ofagricultural EWMPs, which increase
agricultural irrigation efficiencies, could reduce agricultural applied water
demands by 1.7 mafand net water demand by 0.3 maf, after accounting for reuse.
In addition, lining of the All-American Canal will reduce net water demand by
68,000 af.

» Land fallowing and water bank programs during droughts—temporary,
compensated reductions of agricultural net water demands and purchases of
surplus water supplies could reallocate at least 0.6 maf of drought-year supply.
However, such transfers are impaired until solutions to Delta transfer problems
are identified and implemented.

» Drought demand management—voluntary rationing averaging 10 percent
statewide duringdrought could reduce annualdrought-yearurbanapplied and net
water demand by 1.0 maf in 2020.

p» Land retirement—retirement of 45,000 acres with poor subsurface drainage and
disposal on the western San Joaquin Valley could reduce annual applied and net
water demand by 0.13 maf by 2020.

Supply Augmentation

»  Waterreclamation—plans for an additional 1.2 maf of water recycling and ground
water reclamation by 2020 could provide annual net water supplies of nearly 0.8
maf after accounting for reuse.

p» Solutions to Delta water management problems—improved water service
reliability and increased protection for aquatic species in the Delta could provide
0.2 to 0.4 mafannually of net water supplies (under D-1485) and make many other
water management options feasible, including water transfers.

p Conjunctive use—more efficient use of major ground water basins through
programs such as the Kern Water Bank could provide 0.4 maf of drought-year net
water supplies (under D-1485]).

» Additional storage facilities—projects such as Los Banos Grandes (SWP), could
provide 0.3 maf of average and drought-year net water supplies (under D-1485),
and Domenigoni Valley Reservoir (MWDSC) could provide 0.3 maf of drought-year
net water supplies.

In the short-term, those areas of California relying on the Delta for all or a portion
of their supplies face uncertain water supply reliability due to the unpredictable
outcome of actions being undertaken to protect aquatic species and water quality. At
the same time, California’s water supply infrastructure is limited in its capacity to
transfer marketed water through the Delta due to those same operating constraints.
Until solutions to complex Delta problems are identified and put in place, and demand
management and supply augmentation options are implemented, many Californians
will experience more frequent and severe water supply shortages. For example, in
19983, an above-normal runoff year, environmental restrictions limited CVP deliveries
to 50 percent of contracted supply for federal water service contractors in the area from
Tracy to Kettleman City. Such limitations of surface water deliveries from the Delta will
exacerbate ground water overdraft in the San Joaquin River and Tulare Lake regions
because ground water is used to replace much of the shortfall in surface water
supplies. In addition, water transfers within these areas will become more common as
farmers seek to minimize water supply impacts on their operations. In urban areas,
water conservation and water recycling programs will be accelerated to help offset
short-term reliability needs.

Summary of Volume I
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Finally, it is recommended that Level Il options be evaluated, expanded to include
other alternatives, and planned for meeting the potential range of average-year short-
ages of 2.1 to 4.1 maf and the potential range of drought-year shortages of 2.9 to 4.9
maf. Level II options include demand management and supply augmentation mea-
sures such as additional conservation, land retirement, increased water recycling and
desalting, and surface water development. Several mixes of State and local Level [T op-
tions should be investigated, and their economic feasibility ascertained, to address the
range of demand and supply uncertainty illustrated in the California Water Budget.
Such uncertainty will affect the identification and selection of Level II options needed
to meet California’s future water supply needs.

Summary of Volume I
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Water Right Decision 1485 established salinity control standards for the
Sacramento-San Joaquin Delta and Suisun Marsh. D-1485, the recently
enacted Central Valley Prqject Improvement Act of 1992, and biological )
opinions under the Endangered Species Act all affect the timing and amount

of water flowing through the Delta at any given time.
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Chapter 2

Water resource management in California is at a critical juncture as evolving The Institutional
policies and physical limits of the State’s water supply infrastructure collide. Three Framework for
major interest groups—urban, agricultural, and environmental—must work their way
through California’s institutional framework toward solutions that should benefit all Water Resource
Californians and their environment. Management in

Since 1957, when the first comprehensive California Water Plan was published, Callifornia

attitudes toward and methods for managing the State’s natural resources have gone
through many changes. Californians have become more environmentally sensitive, as
reflected in statutes such as the California Environmental Quality Act, the State Endan-
gered Species Act, and the State Wild and Scenic Rivers Act.

The situation in the Sacramento-San Joaquin Delta is a prime example of an area
where concerns about aquatic species compete with urban and agricultural water
supply needs. The Delta provides valuable habitat and migration corridors for many
species, including the winter-run salmon and Delta smelt, which are listed under the
State and federal Endangered Species Acts. The Sacramento split-tail is also being
considered for listing under the State and federal acts because of its low populations.
Natural resource managers are looking for ways to help these species recover. Biological
opinions have been issued under the federal Endangered Species Act; these opinions
affecthowwatersupply projectsin the Delta are operated. Essentially, the opinions have
increased the amount of water allocated to environmental uses in the Delta over SWRCB
D-1485, and they affect when water projects in the Delta can pump or convey the
supplies that eventually serve about two-thirds of California’s population and much of
its farmland. California’s population will require even more water as it grows by nearly
60 percent by the year 2020, making it clear to resource managers that something must
be done to address water supply reliability for urban, agricultural, and environmental
needs in the Delta.

In California, water use and supplies are controlled and managed under an intri-
cate system of federal and State laws. Common law principles, constitutional
provisions, State and federal statutes, court decisions, and contracts or agreements all
govern how water is allocated, developed, or used. All of these components, along with
theresponsible State, federal, and local agencies, compose the institutional framework
for allocation and management of water resources in California.

This chapter presents an overview of California’s institutional framework for man-
aging water resources in California. It highlights some of the changes that have occurred
over the last decade, as new statutes have been enacted and earlier lJaws, decisions, and
agreements reinterpreted. Summarized here are major constitutional requirements,
statutes, court decisions, and agreements that form the groundwork for many water
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resource management and planning activities. (General references and citations to the
laws and cases discussed are contained in Appendix A.)

Allocation and Management of California’s Water Supplies

The following subsections condense the basic water rights laws and doctrines
governing allocation and use of California’s water supplies.

Cualifornia Constitution Article X, Section 2

The keystone to California’s water law and policy, Article X, Section 2 of the
California Constitution, requires that all uses of the State’s water be both reasonable
and beneficial. It places a significant limitation on water rights by prohibiting the waste,
unreasonable use, unreasonable method of use, or unreasonable method of diversion
of water.

Riparian and Appropriative Rights

California operates under a dual system of water rights for surface water which
recognizes both the doctrine of riparian rights and appropriative rights. Under the
riparian doctrine, the owner of land has the right to divert but not store a portion of the
natural flow of water flowing by his land for reasonable and beneficial use upon his land
adjacent to the stream and within its watershed, subject to certain limitations. General-
ly, all riparian water right holders must reduce their water use in times of water
shortages. Under the prior appropriation doctrine, a person has a right to divert, store,
and use water regardless of whether the land on which it is used is adjacent to a stream
or within its watershed, provided that the water is used for reasonable and beneficial
uses and is surplus to water from the same stream used by earlier appropriators. The
rule of priority between appropriators is “first in time is first in right.”

Water Rights Permits and Licenses

The Water Commission Act, which took effect in 1914 following a referendum,
recognized the overriding interest of the people in the waters of the state but provided
that private rights to use the water may be acquired in the manner provided by law. The
act established a system of state-issued permits and licenses to appropriate water.
Amended over the years, it now appears in Division 2 (Commencing with Section 1000)
oftheWater Code. These provisions place responsibility for administering appropriative
water rights with the State Water Resources Control Board; however, the permit and
license provisions do not apply to pre-1914 appropriative rights (those initiated before
the act took effect in 1914). The act also provides procedures for adjudication of water
rights, including court references to the State Water Resources Control Board and
statutory adjudications of all rights to a stream system.

Ground Water Management

Generally, ground water is available to any person who owns land overlying the
ground water basin. Ground water management in California is accomplished either by
a judicial adjudication of the respective rights of overlying users and exporters, or by
local management of rights to extract and use ground water as authorized by statute
oragreement. Most of the larger ground water basins in Southern Californiaand the San
Francisco Bay area are managed either pursuant toa court adjudication or by anagency
with statutory powers; however, most basins in Northern California are not somanaged.
Statutory management may be either by powers granted to a public agency that also
manages surface water, or by a ground water management agency created expressly for
that purpose.

The Institutional Framework
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In 1992, the Legislaturerepealed the water code sections that authorized manage-
ment in specific critically overdrafted basins and adopted new sections to authorize any
local agency which provides water service to adopt a ground water management plan
ifthe ground water is not subject to management under other provisions of lawora court
decree. Specific notice and hearing procedures must be followed. If protesting landown-
ers represent more than 50 percent of the assessed valuation of land within the local
agency, the ground water management plan may not beadopted. Elements of a plan may
include control of saline water intrusion, identification and protection of well head and
recharge areas, regulation of the migration of contaminated water, provisions for aban-
donment and destruction of wells, mitigation of overdraft, replenishment, monitoring,
facilitating conjunctive use, identification of well construction policies. and construc-
tion of cleanup. recharge. recycling, and extraction projects by the local agency.

Public Trust Doctrine

In the 1980s, the Public Trust Doctrine was used by courts to limit traditional
water rights. Under the Equal Footing Doctrine of the U.S. Constitution, each state has
title to tidelands and the beds of navigable lakes and streams within its borders. The
Public Trust Doctrine—recognized in some form by most states—embodies the principle
that the state holds title to such properties within the state in trust for the beneficial use
ofthe public and that publicrights of access toand use of tidelands and navigable waters
are inalienable. Traditional public trust rights include navigation, commerce, and fish-
ing. California law has expanded the traditional public trust uses to include protection
of fish and wildlife, preserving trust lands in their natural condition for scientific study
and scenic enjoyment, and related open-space uses.

In 1983, the California Supreme Court extended the public trust doctrine’s
limitation on private rights to appropriative water rights. In National Audubon Society
v. Superior Court of Alpine County, the court held that water right licenses held by the
City of Los Angeles to divert water from streams tributary to Mono Lake remain subject
to ongoing State supervision under the public trust doctrine. The court held that public
trust uses must be considered and balanced when rights to divert water away from
navigable water bodies are considered. The court also held that California’s
appropriative rights system and the public trust doctrine embody important precepts
which “...make the ]Jaw more responsive to the diverse needs and interests involved in
planning and allocation of water resources.” Consequently, in issuing or reconsidering
any rights to appropriate and divert water, the State must balance public trust needs
with the needs for other beneficial uses of water.

What Is Navigable?

The law has a number of different—and often confusing—definitions of “naviga-
ble” rivers and lakes (all fidal areas are considered navigable). For purposes of deter-
mining state title to the beds of rivers and iakes, they must have been capable of carry-
ing commerce at the fime the stafe enfered the union. *“Commerce”includes more
thanboats carrying persons and cargo. The courts have found sfreams to be “naviga-
ble” where they have carried saw logs or shingle bolts. For purposes of some federatl
regulatory programs, a waterway must have carried, or be capable of carrying, inter-
state commerce. Other federal reguiatory programs (e.g., the Federal Power Act) in-
clude waterways which could carry interstate commerce with reasonable modifica-
fions. Finally, the Clean Water Act defines "navigable” waters to include alt waters of
the United States which may affect or be affected by interstate commerce. This in-
cludes most water bodies in the nation.

The Institutional Framework

C—0376¢614

21

C-037664



Bulletin 160-93 The California Water Plan Update

22

Since the 1983 National Audubon decision, the public trust doctrine has been
involved in several other cases. In United States v. State Water Resources Control Board
(commonly referred to as the Racanelli Decisionand discussed later in this chapter), the
State Court of Appeal reiterated that the public trust doctrine is a significant limitation
on water rights. The public trust doctrine was also a basis for the decision in
Environmental Defense Fund v. East Bay Municipal Utility District. In this case, EDF
claimed that EBMUD should not contract with the U.S. Bureau of Reclamation for water
diverted from the American River upstream of where it flowed through the Sacramento
urban area in a manner that would harm instream uses including recreational, scenic,
and fish and wildlife preservation purposes. The Superior Court upheld the validity of
EBMUD’s contract with USBR but placed limitations on the timing and amounts of
deliveries to EBMUD. As a result of these cases, the SWRCB now routinely implements
the public trust doctrine throughregulations and through appropriate terms and condi-
tions in water rights permits and licenses.

The public trust decisions reflect changes in our attitudes about using water
resources. The earliest cases involved rights of public access to tidelands around San
Francisco Bay and San Pablo Bay. Later cases involved public trust rights to inland
water bodies such as Clear Lake and Lake Tahoe. Modification of water rights is the most
recent application of this doctrine.

Federal Power Act

The Federal Power Act has, at times, conflicted with the administration of State
water rights involving hydroelectric projects. The act creates a federal licensing system
administered by the Federal Energy Regulatory Commission and requires that a license
be obtained for nonfederal hydroelectric projects proposing to use navigable waters or
federal lands. The act contains a clause modeled after a clause in the Reclamation Act
of 1902, which disclaims any intent to affect state water rights law.

In a number of decisions dating back to the 1940s, the U.S. Supreme Court held
that provisions of the Reclamation Act and the Federal Power Act preempted inconsis-
tent provisions of state law. Decisions under both acts found that these clauses were
merely “saving clauses” which required the United States to follow minimal state proce-
dural laws or to pay just compensation where vested non-federal water rights are taken.
However, in California v. United States, the U.S. Supreme Court overturned a number
of earlier Supreme Court decisions which found that the Reclamation Act substantially
preempts state water law. It held that the Reclamation Act clause requires the Bureau
of Reclamation to comply with conditions in state water rights permits unless those
conditions conflict with “clear Congressional directives.”

In Californiav. FERC (1990}, commonly referred to as the Rock Creek Decision, the
U.S. Supreme Court rejected California’s argument that the Federal Power Act clause
required deference to state water law, as the Reclamation Act’s did. The court pointed
out that the Federal Power Act had been construed in a number of cases to preempt
inconsistent state law, beginning with First Iowa Hydroelectric Cooperative v. Federal
Power Commission (1946)

First Iowa involved a state law which required that water be returned to a river at
the first available point below the dam in order to receive a state permit. The project
licensed by the FPC did not do this. The Supreme Court held that the Federal Power Act’s
reference to state law was merely a “savings clause” intended only to require
compensation ifvested property rightsaretaken. Inallotherrespects, the Federal Power
Act could supersede inconsistent state laws. The Court noted that lowa law sought to
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regulate ". . .the very requirements of the project which the Congress has placed in the
discretion of the Federal Power Commission.”

Thus, in California v. FERC, the court declined to interpret the Federal Power Act
in the same manner as the Reclamation Act. It distinguished between the two acts,
finding that the Federal Power Act envisioned a broader and more active federal over-
sight role than did the Reclamation law.

The Federal District Court case of Sayles Hydro Association v. Maughan (February
1993), reinforced this view by holding that federal law has “occupied the field,” prevent-
ing any state regulation of federally licensed power projects other than determining
proprietary water rights. In Sayles, the SWRCB refused to issue a permit to the propo-
nents of a hydro project until they had completed numerous environmental reports and
studies. The proponents sought and received a declaratory judgment that no more
environmental reports were necessary because the Board did not have the authority to
impose environmental conditions in the permit beyond what was required in the al-
ready-issued FERC license.

Preemption of state law by terms and conditions in Federal Power Act licenses is
likely toremain a significant problem for water management in the western states. There
have been instances where holders of Federal Power Act licenses have claimed preemp-
tion from state safety of dams requirements, minimum stream flow requirements, and
state designation of wild and scenic streams.

Area of Origin Statutes

During the years when California’s two largest water projects, the Central Valley
Project and State Water Project, were being developed, area of origin legislation was
enacted to protect local Northern California supplies from being depleted as a result of
the projects. County of origin statutes provide for the reservation of water supplies for
counties in which the water originates when, in the judgment of the State Water Re-
sources Control Board, an application for the assignment or release from priority of
State water right filings will deprive the county of water necessary for its present and
future development. Watershed protection statutes are provisions which require that
the construction and operation of elements of the Federal Central Valley Project and the
State Water Project not deprive the watershed, or area where water originates, or
immediately adjacent areas which can be conveniently supplied with water, of the prior
right to water reasonably required to supply the present or future beneficial needs of the
watershed area or any of its inhabitants or property owners.

The Delta Protection Act, enacted in 1959 (not to be confused with the Delta
Protection Act of 1992, which relates to land use), declares that the maintenance of an
adequate water supply in the Delta—to maintain and expand agriculture, industry,
urban, and recreational development in the Delta area and provide a common source
of fresh water for export to areas of water deficiency—is necessary for the peace, health,
safety, and welfare of the people of the State, subject to the County of Origin and
Watershed Protection laws. The act requires the State Water Project and the federal CVP
to provide an adequate water supply for water users in the Delta through salinity control
or through substitute supplies in lieu of salinity control.

In 1984, additional area of origin protections were enacted covering the Sacramen-
to, Mokelumne, Calaveras. and SanJoaquinrivers; the combined Truckee, Carson, and
Walker rivers; and Mono Lake. The protections prohibit the export of ground water from
the combined Sacramento River and Sacramento-SanJoaquin Delta basins, unless the
export is in compliance with local ground water plans. Also, Water Code Section 1245
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holds municipalities liable for economic damages resulting from their diversion of water
from a watershed.

The Current Regulatory and Legislative Framework

California’s developed water supplies have become less reliable and more costly
for urban and agricultural users as State and federal regulations to protect the public
and its environment have increased. Environmental actions and regulations to protect
both water quality and fish and wildlife have had far reaching effects on water use and
management and involve several regulatory agencies. A few important examples are:

Q Fish and Wildlife

U.S. Fish and Wildlife Service and National Marine Fisheries Service enforce rules and
regulations under the federal Endangered Species Act.

California Department of Fish and Game enforces rules and regulations under the State
Endangered Species Act.

Q Water Quality

State Water Resources Control Board and Regional Water Quality Control Boards enforce rules
and regulations under the Porter—Cologne Water Quality Control Act.

Federal Environmental Protection Agency has delegated primary water quality control and
enforcement authority under the Clean Water Act to the SWRCB and its regional boards.

Regulatory actions, in combination with costs of compliance, have brought
California’s water development close to a standstill for nearly 15years. During this time,
water resource managers have implemented a number of strategies to help Californians
become more efficient in their water use, thus stretching existing supplies. But Califor-
nia’s increased demand for water to meet the needs of a growing population and to
protect the environment all point to the necessity of addressing the problems and
moving forward with cost effective and environmentally sound water supply develop-
ment combined with more efficient water management.

Many of the current issues regarding the storage, allocation, distribution, and use
ofwater in California involve environmental concerns. Environmental laws are inextric-
ably intertwined in all of the State’s major water supply programs, and environmental
concerns play a major role in water policy and planning. Following is a summary of the
major environmental laws influencing water supply facility planning, construction, and
operation.

Protection of Fish and Wildlife

Endangered Species Act. Under the federal ESA, an endangered species is one
that is in danger of extinction in all or a significant part of its range, and a threatened
species isone that is likely tobecome endangered in the near future. The ESAis designed
to preserve endangered and threatened species by protecting individuals of the species
and their habitat and by implementing measures that promote their recovery.

The ESA sets forth a procedure for listing species as threatened or endangered.
Final listing decisions are made by the United States Fish and Wildlife Service or the
National Marine Fisheries Service. Presently over 650 species have been listed in the
United States, of which 110 are native to California—the largest number in any state.

Once a species is listed, Section 7 of the act requires that federal agencies, in
consultationwith the U.S. Fish and Wildlife Service or National Marine Fisheries Service,
ensure that their actions do not jeopardize the continued existence of the species or
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habitat critical for the survival of that species. The federal wildlife agencies are required
to provide an opinion as to whether the federal action would jeopardize the species. The
opinionmustincludereasonable and prudent alternatives to the action that would avoid
jeopardizing the species’existence. Federal actions subject to Section 7 includeissuance
of federal permits such as the dredge and fill permit required under Section 404 of the
federal Clean Water Act. which requires that the project proponent demonstrate that
there is no feasible alternative consistent with the project goals that would not affect
listed species. Mitigation of the proposed project is not considered until this hurdle is
passed.

State agencies and private parties are also subject to the ESA. Section 9 of the ESA
prohibits the “take” of endangered species and threatened species for which protective
regulations have been adopted. Take has been broadly defined to include actions that
harm or harass listed species or that cause a significant loss of their habitat. State
agencies and private parties are generally required to obtain a permit from the USFWS
or NMFS under Section 10{a} of the ESA before carrying out activities that may inciden-
tally resultin the take of listed species. The permit normally contains conditions to avoid
take of listed species and to compensate for habitat adversely impacted by the activities.

The ESA has beeninterpreted to apply not just to new projects, butalso to ongoing
project operation and maintenance. For example, maintenance activities along the
California Aqueduct right-of-way may impact the San Joaquin kit fox, the blunt-nose
leopard lizard, and the Tipton kangaroo rat, all species that have been listed as endan-
gered. DWRinitiated the Section 10(a) process to obtain a permit for the incidental take
of species resulting from maintenance activities along the California Aqueduct despite
measures DWR takes toreduce oreliminate take. Another example is federal, State, and
local operations in the Delta and upstream Sacramento River that are affected by
biological opinions to protect the winter-run salmon and the Delta smelt.

California Endangered Species Act. The California Endangered Species Act is
similar to the federal ESA and must be complied with in addition to the federal ESA.
Listing decisions are made by the California Fish and Game Commission.

All state lead agencies are required to consult with the Department of Fish and
Game about projects that impact State listed species. DFG is required to render an
opinion as to whether the proposed project jeopardizes a listed species and to offer
alternativestoavoidjeopardy. State agenciesmustadopt reasonablealternatives unless
there are overriding social or economic conditions that make such alternatives infeasi-
ble.

Many California species are both federally listed and State listed. CESA directs
DFG to coordinate with the USFWS and NMFS in the consultation process so that
consistent and compatible opinions or findings can be adopted by both federaland State
agencies.

Natural Community Conservation Planning. Adopted in 1991, California’s
Natural Community Conservation Planning Act establishes a program to identify the
habitat needs of species before they become listed as threatened or endangered, and to
develop appropriate voluntary conservation methods compatible with development and
growth. This program is designed to preserve habitat for the variety of species that are
dependent uponeachother. Participantsin the program develop plans to protect certain
habitat and will ultimately enter into agreements with DFG to ensure that the plans will
be carried out. Plans must be created so that they are consistent with endangered
species laws. A pilot program has been established in Riverside, Orange, and San
Bernardino counties for the Coastal Sage Scrub, which exists in a habitat that has been
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diminishing. A number of endangered species, including the gnatcatcher, depend on
this habitat. The Secretary of the U.S. Department of the Interior has endorsed this
process, which may evolve into the approach of the future. Participation in these plans
is not mandatory.

The Natural Conservation Planning Act is likely to play an important role in water
development inthe future. Water suppliers may participate in plans for habitat impacted
directly by new water projects and indirectly in the areas that receive water supplies.

Dredge and Fill Permits. Section 404 of the federal Clean Water Act regulates
the discharge of dredged and fill materials into waters of the United States, including
wetlands. The term “discharge of dredged and fill material” has been defined broadly to
include the building of any structure involving rock, sand, dirt, or other construction
material. No discharge may occur unless a permit is obtained from the U.S. Army Corps
of Engineers. Generally, the project proponent must agree to mitigate or have plans to
mitigate environmental impacts caused by the project before a permitisissued. The U.S.
Environmental Protection Agency has the authority to veto permits issued by the Corps
for projects that have unacceptable adverse effects on municipal water supplies, fish-
eries, wildlife, or recreational areas.

Section 404 permits the issuance of a general permit on a State, regional, or
nationwide basis for certain categories of activities that will cause only minimal environ-
mental effects. Such activities are permitted without the need of an individual permit
application. Installation of a stream gauging station along a river levee is one example
of an activity which falls within a nationwide permit.

The Corps also administers a permitting program under Section 10 of the 1899
Rivers and Harbors Act. Section 10 generally requires a permit for obstructions to
navigable water. The scope of the permit under Section 10 is narrower than under
Section 404 since the term “navigable waters” is more limited than “waters of the United
States.”

The majority of water development projects must comply with Section 404, Section
10. or both. For example, proposed facilities such as Los Banos Grandes and Phase I
of the Coastal Branch for the SWP and Los Vaqueros for the Contra Costa Water District,
aswellasactivities within Delta channels, are subject to 404 jurisdictionand regulation.

Public Interest Terms and Conditions. The Water Code authorizes the SWRCB
to impose public interest terms and conditions to conserve the public interest, specifi-
cally the considerationofinstreambeneficial uses, whenitissues permits toappropriate
water. It also considers environmental impacts of approving water transfers under its
jurisdiction. Frequently, it reserves jurisdiction to consider new instream uses and to
modify permits accordingly. D-1485 fish and wildlife conditions that regulate CVP and
SWP Delta operations were imposed under a reservation of SWRCB's jurisdiction.

Releases of Water for Fish. Fish and Game Code Section 5937 provides protec-
tion to fisheries by requiring that the owner of any dam allow sufficient water at all times
to pass through the dam to keep in good condition any fisheries that may be planted
or exist below the dam. In California Trout, Inc. v. the State Water Resources Control
Board (1989), the court determined that Fish and Game Code sections 5937 and 5946
require the SWRCB to modify the permits and licenses issued to the City of Los Angeles
to appropriate water from the streams feeding Mono Lake to ensure sufficient water
flows for fisheries purposes. In a subsequent case, the court of appeal ordered the
Superior Court toset interim flow standards for the four streams feeding Mono Lake and
from which the City diverts. The Alpine County Superior Court entered a preliminary
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injunction prohibiting Los Angeles from diverting water whenever the Mono Lake level
falls below 6,377 feet.

Streambed Alteration Agreements. Fish and Game Code Sections 1601 and
1603 require that any governmental entity or private party altering a river, stream, or
lake bed, bottom or channel enter into an agreement with the Department of Fish and
Game. Where the project may substantially impact an existing fish or wildlife resource,
DFG may require that the agreement include provisions designed to protect riparian
habitat, fisheries, and wildlife. New water development projects and on~going mainte-
nance activities are often subject to these sections.

Migratory Bird Treaty Act. This act implements various treaties for the protec-
tion of migratory birds and prohibits the “taking” (broadly defined) of birds protected by
those treaties without a permit. The Secretary of the Interior is directed to determine
conditions under which a taking may occur, and criminal penalties are provided for
unlawful taking or transportation of birds. Liability imposed by this act was one of
several factors leading to the decision to close the Kesterson Wildlife Refuge. (See the
discussion of the San Joaquin Valley Drainage Program under Management Programs
in this chapter.)

Environmental Review and Mitigation

Anothersetofenvironmental statutes compels governmental agencies and private
individuals to document and consider environmental consequences of their actions.
They define the procedures through which governmental agencies consider environ-
mental factors in their decision-making process.

National Environmental Policy Act. NEPA directs federal agencies to prepare
an environmental impact statement for all major federal actions which may have a
significant effect on the human environment. it states that it is the goal of the federal
government touseall practicable means, consistent with otherconsiderations of nation-
al policy, to protect and enhance the quality of the environment. It is a procedural law
requiring all federal agencies to consider the environmental impacts of their proposed
actions during the planning and decision-making processes. The content of an EIS is
very similar to that required by the California Environmental Quality Act for a State
environmental impact report.

California Environmental Quality Act. CEQA, modeled after NEPA, requires
California public agency decision makers to document and consider the environmental
impacts of their actions. It requires an agency to identify ways to avoid or reduce
environmental damage and to implement those measures where feasible. It also serves
as a means to encourage public participation in the decision-making process. CEQA
applies to all levels of California government, including the State, counties, cities, and
local districts.

CEQArequires that a public agency carrying out a project with significant environ-
mental effects prepare an environmental impact report. An EIR contains a description
ofthe project; adiscussionofthe project’s environmentalimpacts, mitigation measures,
and alternatives; public comments; and the agency’s responses to the comments. In
other instances, a notice of exemption from the application of CEQA may also be
appropriate.

NEPA does not generally require federal agencies to adopt mitigation measures or
alternatives provided in the EIS. CEQA, on the other hand, does impose substantive
duties on all California governmental agencies approving projects with significant envi-
ronmental impacts to adopt feasible alternatives or mitigation measures that
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substantially lessen these impacts, unless there are overriding reasons why they can-
not. When a project is subject to both CEQA and NEPA, both laws encourage the
agencies to cooperate in planning the project and to prepare joint environmental docu-
ments.

Fish and Wildlife Coordination Act. The Fish and Wildlife Coordination Act and
related acts express the policy of Congress to protect the quality of the aquatic environ-
ment as it affects the conservation, improvement, and enjoyment of fish and wildlife
resources. Under this act, any federal agency that proposes to control or modify any
body of water, or to issue a permit allowing control or modification of a body of water,
must first consult with the U.S. Fish and Wildlife Service and State Fish and Game
officials. This requires coordination early in the project planning and environmental
review processes.

Protection of Wild and Natural Areas

Water use and management are also limited by several statutes designed to set
aside resources or areas to preserve their natural conditions. This precludes certain
activities, including most water development projects, within the areas set aside.

Federal Wild and Scenic Rivers System.In 1968, Congress passed the National
Wild and Scenic Rivers Act to preserve in their free-flowing condition rivers which
possess “outstandingly remarkable scenic, recreational, geologic, fish and wildlife, his-
toric, cultural, or other similar values.” The act also states: “. . . that the established
national policy of dam and other construction at appropriate sections of rivers of the
United States needs to be complemented by a policy that would preserve other selected
rivers or sections thereof in their free-flowing condition to protect the water quality of
such rivers and to fulfill other vital national conservation purposes.”

The act prohibits federal agencies from constructing, authorizing. or funding the
construction of water resources projects having a direct and adverse effect on the values
for which the river was designated. This restriction also applies to rivers designated for
potential addition to the National Wild and Scenic Rivers System. California rivers
included in the system include portions of the Middle Fork Feather, North Fork Ameri-
can, Tuolumne, Merced, Kings, North Fork Kern, South Fork Kern, Smith, Sisquoc, and
Big Sur Rivers, and Sespe Creek (Figure 2- 1). Alsoincluded in the system are most rivers
protected under the State Wild and Scenic Rivers Act; these rivers were included in the
national system upon California’s petition on January 19, 1981. The West Walker and
East Fork Carson rivers are not included in the federal system.

California Wild and Scenic Rivers System. In 1972, the California legislature
passed the State Wild and Scenic Rivers Act, declaring that specified rivers possess
extraordinary scenic, recreational, fishery, or wildlife values that should be preserved
in a free-flowing state for the benefit of the people of California. It declared that such
use of the rivers would be the highest and most beneficial use within the meaning of
Article X, Section 2 of the California Constitution. The act prohibits construction of any
dam. reservoir, diversion, orother water impoundment on a designated river. Diversions
needed to supply domestic water to residents of counties through which the river flows
may be authorized, if the Secretary of the Resources Agency determines that the diver-
sionwillnotadversely affect theriver’s free-flowing character. The State system includes
portions of the Klamath, Scott, Salmon, Trinity, Smith, Eel, Van Duzen, American, West
Walker, and East Fork Carson rivers. While not technically a part of the system, similar
protection also extends to portions of the McCloud River.

The major difference between the national and State acts is that if a river is
designated wild and scenic under the State act, the Federal Energy Regulatory Commis-
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Figure 2-1. Wild and Scenic Rivers in California
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sion can still issue a license to build a dam on that river, thus overriding the state
system. (See Federal Power Act discussion above.) This difference explains why national
wild and scenic designation often is sought.

Wild Trout Streams. The California Fish and Game Code designates certain
sections of streams and rivers as “wild trout waters.” The Trout and Steelhead Conserva-
tion and Management Planning Act of 1979 directs the Department of Fish and Game
to inventory all California trout streams and lakes and determine whether each should
be managed as a wild trout fishery or involve the planting of trout. The objective of the
legislation is to establish and maintain wild trout stocks in suitable waters of the State
and establish angling regulations designed to maintain the wild trout fishery by natural
reproduction. The legislature further directed that part of the wild trout program be
devoted to developing catch and release fisheries. The Fish and Game Commission has
designated 26 streams as “wild trout waters,” and adopted a policy pursuant to Fish and
Game Code Section 703 that “[a]ll necessary actions, consistent with state law, shall be
taken to prevent adverse impact by land or water development projects on designated
wild trout waters.”

National Wilderness Act. The Wilderness Act sets up a system to protect federal
land designated by Congress as a “wilderness area” and preserve it in its natural
condition. Wilderness is defined as undeveloped federal land retaining its primeval
character and influence without permanent improvements or human habitation. Com-
mercial enterprise, permanent roads, motor vehicles, aircraft landings. motorized
equipment, or construction of structures or installations are prohibited within desig-
nated wilderness areas.

Water Quality Protection

Another important consideration in water resource management is water quality.
The State Water Resources Control Board plays a central role in both determining water
rights and regulating water quality. Discussed below are key State and federal laws
governing water quality.

Porter-Cologne Water Quality Control Act

This act is California’s comprehensive water quality control law and is a complete
regulatory program designed to protect water quality and beneficial uses of the State’s
water. The act requires the adoption of water quality control plans by the state’s nine
Regional Water Quality Control Boards for areas within their regions. These plans are
subject to the approval of the State Water Resources Control Board. and ultimately the
federal EPA. The plans are to be continually reviewed and updated.

The primary method of implementing the plans is to require each discharger of
waste that could impact the waters of the State to meet formal waste discharge require-
ments. Anyone discharging waste or proposing to discharge waste into the State's water
must file a “report of waste discharge” with the Regional Water Quality Control Board
within whose jurisdiction the discharge lies. Dischargers are subject to a wide variety
of administrative, civil, and criminal actions for failing to file a report. After the report
is filed, the regional board may issue waste discharge requirements that set conditions
on the discharge. The waste discharge requirements must be consistent with the water
quality control plan for the body of water and protect the beneficial uses of the receiving
waters. The regional boards also implement Section 402 of the federal Clean Water Act,
which allows the State to issue a single discharge permit for the purposes of both State
and federal law.
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National Pollutant Discharge Elimination System

Section 402 of the Clean Water Act established a permit system known as the
National Pollutant Discharge Elimination System to regulate point sources of dis-
charges in navigable waters of the United States. The EPA was given the authority to
implement the NPDES, although the act also authorizes states to implement the act in
lieu of the EPA, provided the state has sufficient authority.

In 1972, the California Legislature passed a law amending the Porter-Cologne Act
which gave California the authority and ability to operate the NPDES permits program.
Before a permit may be issued, Section 401 of the Clean Water Act requires that the
Regional Water Quality Control Board certify that the discharge will comply with appli-
cable water quality standards. After making the certification, the regional board may
issue the permit satisfying both State and federal law. The State Water Resources
Control Board is currently reviewing the activities subject to nationwide permits to
determine if they qualify for water quality certification.

In 1987, Section 402 was amended to require the regulation of storm water runoff
under the NPDES, despite the fact that it comes from a large variety of sources which
the EPA in the past claimed were too diffuse to be controlled. The EPA and the State
Board have adopted some regulations and general permits for certain categories of
storm water discharges, but regulations covering all sources have not yet been ap-
proved.

Drinking Water Quality

The Federal Safe Drinking Water Act, enacted in 1974 and significantly amended
in 1986, directed the Environmental Protection Agency to set national standards for
drinking water quality. It required the EPA to set maximum contaminant levels for a
wide variety of contaminants by establishing maximum allowable concentrations in
drinking water supplies. The local water suppliers were given the responsibility to
monitor their public water supplies to assure that MCLs were not exceeded and report
to the consumers if they were.

The 1986 amendments set a time table for the EPA to establish standards for
specific contaminants and increased the range of contaminants local water suppliers

Point-Source Versus Nonpoint-Source Pollution

A permit system prohibiting point-source discharges of pollutants may not be
effective as the sole method of implementing water quality control plans. The clas-
sic example of this occurs in the Sacramento-San Joaquin Delta where a major wa-
ter quality problem is the infrusion of salt water from the San Francisco Bay. When
flows from rivers feeding into the Delta are reduced, whether naturally or by up-
stream diversions, salt water from the bay intrudes into the Delta. High salinities can
cause problems for agricultural, municipal and industrial diverters in the Delta; for
fish, wildlife, and their habitat; and for water quality at the CVP and SWP pumps in
the southern Delta.

The Porter-Cologne Water Quality Control Act requires SWRCB to “establish
such water quality objectives. . . as in ifs judgment will ensure the reasonable
protection of beneficial uses. . . .” Beneficial uses include domestic, municipal, agri-
cultural and industrial supply; power generation; recreation, aesthetic enjoyment;
navigation; and preservation and enhancement of fish, wildlife, and other aquatic
resources or preserves. Establishing water quality objectives for the Delta and de-
termining how to implement them is a major ongoing water management issue in
Cadlifornia.
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were required to monitor to include contaminants that did not yet have an MCL estab-
lished. They also strengthened enforcement authority, required filtration and
disinfection of surface supplies not adequately protected, banned future use of lead pipe
and lead solder, and required the EPA to evaluate monitoring methods for deep-well
injection waste-disposal sites. They included a wellhead protection program, a grant
program for designating sole-source aquifers for special protection, and grant programs
and technical and financial assistance to small systems and states.

In 1976, California enacted its own Safe Drinking Water Act requiring the State
Department of Health Services to administer laws relating to drinking water regulation,
including: setting and enforcing both federal and State drinking water standards, ad-
ministering water quality testing programs, and administering permits for public water
system operations. The federal Safe Drinking Water Act permits the State to enforce its
own standards in lieu of the federal standards so long as they are at least as protective
asthefederalstandards. Significantamendmentsto the State’sactin 1989incorporated
the new federal safe drinking water act requirements into California law, gave DHS
discretion to set more stringent MCLs, and recommended public health levels for
contaminants. DHS was authorized to take the technical and economic feasibility of
reducing contaminants into account in setting MCLs. The standards established by
DHS are found in the California Code of Regulations, Title 22.

California voters have also passed a series of bond laws to finance grants and
low-interest loans to local water suppliers to bring domestic water systems up to
drinking water standards. These grant and loan programs are jointly administered by
DWR and DHS Office of Public Drinking Water.

San Francisco Bay and the Sacramento-San Joaquin Delta

Any discussion of California water policy in the 1990s must include a discussion
of issues involved in the Delta because almost all developing areas of law, as well as the
CVP and SWP operations, are inextricably intertwined in this complex set of issues. A
discussion of Delta issues can provide an interesting example of how a great deal of the
institutional framework already discussed in this chapter interrelates. Delta issues
include water quality, threatened and endangered species such as winter-run salmon
and Delta smelt, waterrights, the public trust doctrine, and operation of California’s two
major water projects.

State Water Project and Federal Central Valley Project

The California Central Valley Project Act was approved by the voters in a referen-
dumin 1933, which authorized construction of the Central Valley Project. The State was
unable to construct the project at that time because of the Great Depression; portions
of the CVP were subsequently authorized and constructed by the United States. Other
portions of it were constructed by the State after the Depression as part of the State
Water Project, as authorized in 1960 under the Burns-Porter Act. Principal facilities of
the State Water Project include Oroville Dam, Delta Facilities, the California Aqueduct,
and North and South Bay Aqueducts. Principal facilities of the federal CVP include
Shasta, Trinity, Folsom, Friant, Clair Engle, Whiskeytown, and New Melones dams,
Delta facilities, and the Delta Mendota Canal. Joint SWP/CVP facilities include San Luis
Reservoir and Canal and various Delta facilities. Specific laws authorizing construction
of elements of both the State and federal projects are listed in Appendix A.

The SWRCB issued the first water rights permits to the USBR for operation of the
CVP in 1958, and to DWR for operation of the SWP in 1967. Key features of these water
rights permits were the ability to divert water from the Delta and send it west to the San
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Francisco Bay area and south to San Joaquin Valley farms and Southern California
urban areas. In these and all succeeding permits issued for the CVP and SWP, the
SWRCB reserved jurisdiction to formulate or revise terms and conditions relative to
salinity control, effect on vested rights, and fish and wildlife protection in the
Sacramento-San Joaquin Delta. The Board has a dual role of both issuing water rights
permits and regulating water quality.

Decision 1485

OnApril 29, 1976. the Board initiated proceedings leading to the adoption of Water
Right Decision 1485 in 1978. Decision 1485 set forth conditions—including water
quality standards, export limitations, and minimum flow rates—for SWP and CVP
operations in the Delta and superseded all previous water rights decisions for the SWP
and CVP operations in the Delta. Among beneficial uses to be protected by the decision
were (1) municipal and industrial water supply, (2) agriculture, and (3) fish and wildlife.
Decision 1485 established flow and water quality standards to protect these beneficial
uses.

In formulating Decision 1485, the SWRCB asserted that Delta water quality
should be at least as good as it would have been if the SWP and CVP had not been
constructed. In other words, both the SWP and the CVP were to be operated to meet
“without project” conditions. Decision 1485 standards included different levels of
protection to reflect variations in hydrologic conditions during different types of water
years.

To help implement these water quality standards, Decision 1485 also mandated
anextensive monitoring program. Italso called for special studies to provide critical data
about major concerns in the Delta and Suisun Marsh for which information was insuffi-
cient. Decision 1485 included water quality standards for Suisun Marsh, as well as for
the Delta, requiring DWR and the USBR to develop a plan for the marsh that would
ensure meeting long-term standards for full protection by October 1984, later extended
to October 1988.

Recognizing that the complexities of project operations and water quality condi-
tions would change over time, the SWRCB also specified that the Delta water right
hearings would be reopened within ten years of the date of adoption of Decision 1485,
depending upon changing conditions in the Bay-Delta region and the availability of new
evidence on beneficial uses of water.

Racanelli Decision

Lawsuits by various interests challenged Decision 1485, and the decision was
overturned by the trial court in 1984. Unlike its predecessor, D-1379, whose standards
had been judicially stayed, D-1485 remained in effect. In 1986, the appellate court in
the Racanelli Decision (named after Judge Racanelli who wrote the opinion) broadly
interpreted the SWRCB's authority and obligation to establish water quality objectives
anditsauthority to set water rights permit terms and conditions that provide reasonable
protection of beneficial uses of Delta water and of San Francisco Bay. The court stated
that SWRCB needed to separate its water quality planning and water rights functions.
SWRCB needs to maintain a “global perspective” in identifying beneficial uses to be
protected (not limited to water rights) and in allocating responsibility for implementing
water quality objectives (not just to the SWP and CVP, nor only through the Board’s own
water rights processes). The court recognized the SWRCB’s authority to look to all water
rights holders to implement water quality standards and advised the Board to consider
the effects of all Delta and upstream water users in setting and implementing water
quality standards in the Delta, as well as those of the SWP and the CVP.
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Coordinated Operation Agreement

Later in 1986, DWR and the USBR signed the landmark Coordinated Operation
Agreement obligating the CVP and the SWP to coordinate their operations to meet
Decision 1485 standards, in order to address overlapping concerns and interests in the
Sacramento-SanJoaquin Delta. The agreement authorizes the Secretary of the Interior
to operate the CVP in conjunction with the SWP to meet State water quality standards
forthe San FranciscoBay and the Delta (unless the Secretary determines such operation
tobeinconsistent with Congressional directives), and provides a formula for sharing the
obligation to provide water to meet water quality standards and other in-basin uses. It
sets forth the basis upon which the CVP and the SWP will be operated to ensure that
each project receives an equitable share of the Central Valley’s available water and
guarantees that the two systems will operate more efficiently during periods of drought
than they would were they operated independently of one another. Under the COA, the
USBR also agreed to meet future water quality standards established by the SWRCB
unless the Secretary of the Interior determines that the standards are inconsistent with
Congressional intent.

SWRCB Bay-Delta Proceedings

Hearings to adopt a water quality control plan and water rights decision for the
Bay-Delta estuary began in July 1987. Their purpose was to develop a San Francisco
Bay/Sacramento-San Joaquin Delta water quality control plan and to consider public
interest issues related to Delta water rights, including implementation of water quality
objectives. During the first phase of the proceedings, State and federal agencies, includ-
ing DWR, public interest groups, and agricultural and urban water purveyors provided
many expert witnesses to testify on a variety of issues pertaining to the reasonable and
beneficial uses of the estuary’s water. This phase took place over six months. and
generated volumes of transcripts and exhibits.

The SWRCB released a draft Water Quality Control Plan for Salinity and Pollutant
Policy Document in November 1988. However, the draft water quality control plan, a
significant departure from the 1978 plan, generated considerable controversy through-
out the State. The Pollutant Policy Document was subsequently adopted in June 1990.

In January 1989, the SWRCB decided to significantly amend the draft plan and
redesign the hearing process. The water quality phase was to continue, an additional
scoping phase would follow, and issues related to flow were to be addressed in the final
water rights phase. Concurrently, DWR and other agencies offered to hold a series of
workshops to address the technical concerns raised by the draft plan. These workshops
were open to the public and benefited all parties involved by facilitating a thorough
discussion of technical issues. After many workshops and revisions to the water quality
control plan, the SWRCB adopted a final planin May 1991. The federal EPA rejected this
plan in September 1991.

With the adoption of the Water Quality Control Plan, the SWRCB began the EIR
scoping phase and held several workshops during 1991 to receive testimony regarding
planning activities, facilities development. negotiated settlements, and flow objectives.
The goal was to adopt an EIR and a water right decision by the end of 1992.

In response to the Governor’s April 1992 water policy statement, SWRCB decided
toproceed with a process to establish interim Bay-Delta standards to provide immediate
protection for fish and wildlife. Water right hearings were conducted from July through
August 1992, and draft interim standards (proposed Water Right Decision 1630) were
released for public review in December 1992. Concurrently. under the broad authority
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of the Endangered Species Act, the federal regulatory process was proceeding toward
development of Delta standards and upstream measures applicable to the CVPand SWP
for the protection of the threatened winter-run chinook salmon. In February 1993, the
National Marine Fisheries Service issued a long-term biological opinion governing op-
erations of the CVP and SWP with Delta environmental regulations that in certain
months were more restrictive than SWRCB’s proposed measures. On March 1. 1993,
the U.S. Fish and Wildlife Service officially listed the Delta smelt as a threatened species
and shortly thereafter indicated that further restrictions of CVP and SWP operations
would be required.

In April 1993, the Governor asked the SWRCB to withdraw its proposed Decision
1630 and instead, to focus efforts on establishing permanent standards for protection
of the Delta since recent federal actions had effectively pre-empted State interim stan-
dardsand provided interim protection for the Bay-Delta environment. On December 15,
1993. EPA announced its proposed standards for the estuary in place of SWRCB water
guality standards EPA had rejected in 1991; USFWS proposed to list the Sacramento
splittailas a threatened species; and NMFS announced its decision to change the status
of winter-run salmon from threatened to endangered.

In April 1994, the SWRCB began a series of workshops to review Delta protection
standards adopted in its 1991 Water Quality Control Plan for Salinity and to examine
proposed federal EPA standards issued in December 1993. These processes seek to
involve both SWRCB and EPA and are intended to establish a mutually acceptable draft
SWRCB Delta regulatory plan scheduled for release in December 1994. The plan will be
developed inaccordance with the Triennial Review requirements of the Clean Water Act.

The California Water Policy Council, created to coordinate activities related to the
State’s long-term water policy, and the Federal Ecosystem Directorate (sometimes
referred to as “Club Fed”), comprising representatives from the EPA, NMFS, USFWS,
and the USBR, have developed and signed a framework agreement for the Bay-Delta
Estuary.Theagreement provides forimproved coordination and communicationamong
State and federal agencies with resource management responsibilities in the estuary.
[t covers the water quality standards setting process: coordinates water supply project
operations with requirements of water quality standards, endangered species laws. and
the Central Valley Project Improvement Act: and provides for cooperation in planning
and developing long-term solutions to the problems affecting the estuary’s major public
values.

Coordination of State-federal resource management and long-range planning in
the Bay-Delta Estuary is necessary to promote regulatory consistency and stability and
to address the estuary’s environmental problems in a manner that minimizes the costs
to the State in water for urban and agricultural uses and in dollars.

Fish Protection Agreement

To mitigate fish losses at Delta export facilities, both the SWP and the CVP have
entered into agreements with DFG. The SWP's Harvey O. Banks Delta Pumping Plant
lies at the head of the California Aqueduct near the City of Tracy. When the plant was
initially constructed. seven of the eleven pumping units planned were installed. The
remaining four units were only recently installed to provide more operational flexibility.

During the environmental review process for installation of the remaining four
pumps, DFG and DWR began negotiating an agreement for the preservation of fish
potentially affected by the operation of the pumps. A unique aspect in the development
of this agreement was the assistance provided by an advisory group made up of repre-
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sentatives from United Anglers, the Pacific Coast Federation of Fishermen’s
Associations. the Planning and Conservation League, and the State Water Contractors.

The Fish Protection Agreement was signed by the directors of the two departments
in December 1986 and identifies the steps needed to offset adverse fishery impacts of
the Banks Pumping Plant. It sets up a procedure to calculate direct fishery losses
annually and requires DWR to pay for mitigation projects that would offset the losses.
Losses of striped bass, chinook salmon, and steelhead are to be mitigated first. Mitiga-
tion of other species is to follow as impacts are identified and appropriate mitigation
measures found. In recognition of the fact that direct losses today would probably be
greater if fish populations had not been depleted by past operations, DWR also provided
$15 million to initiate a program to increase the probability of quickly demonstrated
results.

Suisun Marsh Preservation Agreement

Decision 1485 ordered USBR and DWR to develop a plan to protect the Suisun
Marsh. The Suisun Marsh consists of a 55,000-acre managed wetland area in southern
Solano County, just beyond the confluence of the Sacramento and San Joaquin rivers.
One of the Jargest contiguous brackish water marshes in the United States, the Suisun
Marsh is a unique and irreplaceable resource for migratory waterfowl. During the fall
and winter, waterfowl traveling along the Pacific Flyway depend on the marsh as a
feeding and resting area. An adequate supply of water is essential to maintain the health
ofthemarsh. Upstream water diversions have reduced the Delta outflows that maintain
the water quality required by the marsh ecosystem.

The Suisun Marsh Preservation and Restoration Act of 1979 authorized the
Secretary of the Interior to enter into a Suisun Marsh cooperative agreement with the
State of California to protect the marsh, and specified the federal share of costs for
facilities. The plan was subsequently developed by DWR and other interested parties,
and the initial facilities were completed in 1981. A salinity control structure on
Montezuma Slough, consisting of radial gates and a boat lock, was completed in 1989.
Negotiations among the Suisun Resource Conservation District, DFG, DWR, and USBR
resulted in an agreement that would moderate the adverse effects of the SWP, CVP, and
other upstream diversions on the water quality in the marsh. The agreement, along with
amonitoringagreementandamitigationagreement, approved inMarch 1987, describes
proposed facilities tobe constructed, a construction schedule, cost-sharing responsibi-
lities of the State and federal governments, water quality standards, soil salinity, water
quality monitoring, and purchase of land to mitigate the impacts of the Suisun Marsh
facilities themselves.

A significant feature of the agreement is the schedule and sequence of construc-
tion for the facilities of the Plan of Protection which provides for test periods during
which the effectiveness of the constructed facilities is to be evaluated. Assessments will
then be made to determine whether additional facilities will be needed to meet the water
quality standards of the agreement.

Surface Water Management

The following sections are brief descriptions of major statutes affecting surface
water management in California.

Regional Water Projects

The statutes authorizing the major regional water projects in California are listed
in Appendix A and include: the Hetch Hetchy Project, which supplies Tuolumne River
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water to the City and County of San Francisco and other Bay Area cities; the Colorado
River Aqueduct. which supplies water from the Colarado River to serve several major
urban areas in Southern California; the Los Angeles Aqueduct, which delivers water
from the Owens Valley to the City of Los Angeles; and the Mokelumne River Aqueduct
operated by the East Bay Municipal Utility District, which transports Sierra Nevada
water from Pardee ReservoirtoeasternSan FranciscoBay cities. These projects are more
fully described in Chapter 3. Surface Water Supplies.

Besides the major regional projects, there are over 40 different statutes under
which local agencies may be organized and have, among their powers, the authority to
distribute water. In addition, there are a number of special act districts, such as the
Metropolitan Water District of Southern California. DWR Bulletin 155-94. General
Comparison of Water District Acts (March 1989), presents a comparison of various water
district acts in California.

Central Valley Project Improvement Act of 1992

On October 30, 1992, the President signed PL 102-575 into law, Title XXXIV of
which is the Central Valley Project Improvement Act. The act is the first major piece of
legislation to deal with the Central Valley Project since the Reclamation Reform Act of
1982, which made major reforms to acreage limitations and subsidies. The act makes
significant changes to the management of this federal reclamation project, and creates
a complex set of new programs and requirements applicable to the project. The USBR
and the U.S. Fish and Wildlife Service, as directed by the Secretary of the Interior, are
beginning to put into place the interim guidelines and procedures necessary to imple-
ment the act’s provisions; however, it will take a number of years to complete all of the
specified actions called for in the legislation.

The act covers five primary areas: linitations on new and renewed CVP contracts,
water conservation and other water management actions, water transfers, fish and
wildlife restoration actions, and establishment of an environmental restoration fund.
With a few exceptions, new contracts for CVP water are prohibited until several require-
ments have been met, including completion of a programmatic Environmental Impact
Statement analyzing direct and indirect impacts and benefits of implementing the act,
including fish, wildlife, and habitat restoration and the potential renewal of the existing
CVP water contracts.

Renewals of existing water service contracts are limited to a term of 25 years, and
contracts can only be renewed on an interim basis until environmental documentation
required by the act is completed. Specified water conservation provisions are tobe added
to the renewed. amended, and new water service contracts. Project water can now be
transferred outside of the CVP service area on a willing seller/willing buyer basis,
subject to approval of the transfer by the Secretary of the Interior and a number of other
limiting conditions. some of which are discussed below in the Water Transfers section.

Implementation of environmental restoration measures is a major goal of the act,
which specifically reauthorizes the CVP to establish fish and wildlife mitigation, protec-
tion, and restoration on a par with domestic and irrigation uses of water, and
additionally places fish and wildlife enhancement on a par with hydropower generation.
The act requires that 800,000 af annually of project yield be dedicated to general fish
and wildlife, and habitat, purposes. It establishes a goal of doubling the natural produc-
tion of anadromous fish in Central Valley rivers and streams (except for part of the San
Joaquin River, which is treated separately) by 2002. The act further requires dedication
of additional water for Trinity River instream flows, and for wetlands habitat areas in
the Sacramento and San Joaquin valleys. The Secretary of the Interior is directed to

The Institutional Framework

C—037680

37

C-037680



Bulletin 160-93 The California Water Plan Update

38

undertake a number of physical measures to restore the fishery and habitat, such as
construction of a temperature control device at Shasta Dam, and establishment of fish
screening programs. The act requires that the Secretary enter into a cost-sharing
agreement with the State of Californiafor some ofthese mandated restoration measures.
However, California’s continuing budget difficulties make cost sharing problematic at
this time. Funding for the restoration measures also comes from increased payments
by CVP water and power users, from the federal treasury, and from a fee of $25 per
acre—foot levied on water transferred to non-CVP municipal and industrial water users.

Transfer of the CVP

As early as 1952, in a report titled Feasibility of State Ownership and Operation
of the Central Valley Project of California, the State recognized that State ownership of
the CVP would be in its best interests. Transfer of the CVP to the State of California is
one of the elements of the Governor’s Long-Term Water Policy Framework for California.
The policy recognizes that transfer of the CVP to California will optimize operational
flexibility of the CVP and the SWP, and it could assure that California, rather than the
federal government, has the authority for planning and allocating the State’s water
resources.

In March 1992, California’s Governor and the federal Secretary of the Interior
designated representatives to negotiate the transfer of control of the CVP to the State.
Any such transfer will require: (1) authorizing legislation from Congress, (2) compliance
with NEPA, CEQA, and other applicable State and federal laws, and (3) negotiation of
detailed terms and conditions for the transfer. On December 14, 1992, the Governor and
the Secretary of the Interior signed a Memorandum of Agreement outlining the process
necessary to comply with NEPA and CEQA and for developing detailed terms and
conditions. In 1993, the negotiations were stopped as other events affecting the CVP
eclipsed this process.

Trends in Water Resource Management

Factors having major influence on water management and policy over the past six
years have been the 1987-1992 drought, expanding water needs due to growth and
increasing recognition of the need for instream water uses. endangered species consid-
erations, and the increasing difficulty of developing new water supplies, due inlarge part
to environmental restrictions. In response to these problems, water managers are
paying added attention to using water transfers and emphasizing water conservation.
More attention is also being given to solving water management problems on a regional
basis.

Water Transfers

Many water resource managers view water transfers, with appropriate safeguards
against adverse environmental and third-party impacts, as animportant tool for solving
some of California’s water supply and allocation problems. In fact. water transfers have
occurred in California since Gold Rush days. There are generally fewer environmental
impacts associated with transfers than with construction of conventional projects, and
although difficult to implement, transfers can be implemented more quickly and usually
at less cost than construction of additional facilities.

Under existing law, holders of both pre-1914 and appropriative water rights can
transfer water. Holders of pre-1914 appropriative rights may transfer water without
seeking approval of SWRCB, provided no other legal user of water is injured. Holders
of appropriative rights may transfer water, but SWRCB must approve any transfer
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requiring a change in terms and conditions of the water right permit or license, such as
place of use, purpose of use, or point of diversion. Short-term (one year or less) tempo-

Central Valley Project Improvement Act of 1992, 1993 CVP Operations

The 1993-94 water year s the first year of dedicated water use for fish and wildlife
under the CVPIA (Title 34 of Public Law 102-575). Operations for 1993 dedicated
800,000 acre-feet, of which up 1o 400,000 is for the benefit of the Delta smelt. The 1993
prescribed measures include the following:

Sacramento and American River Basins

O At least an 8,000-cubic-foot-per-second pulse flow from Keswick Dam for a
five—day period in late April to assist downstream migration of juvenile fall-run
chinook and help provide the puise flow needed in the Delta for Delta smelt and
striped bass.

d At least 4,000-cfs releases from Keswick Dam to the Sacramento River from
October through March, and at least 1,750 cfs from Nimbus Dam fo the
American River from October through February. These are to eliminafe flow
fluctuations for the spawning, incubation, and rearing of fall-run and late
fall~run chinook salmon and steelhead trout.

J Close the Delta Cross Channel gates during May 1o reduce enfrainment of
downstream migrating fall-run chinook salmon, striped bass eggs and larvae,
and other Delfa species.

Stanislaus and San Joaquin River Basins

O Two puise flows from New Melones Reservoir of at least 1,600 cfs: (1) from Aprit 24
to May 16 primarily to help move fall-run chinook salmon smolts downstream and
past the Delta pumps, secondarily fo benefit Delta smelt; and (2) from May 20 to
June 2 primarily to aid Delta smelt, secondarily to benefit striped bass and fall-~run
chinook salmon.

[ Apulse flow of 1,000 to 2,000 cfs below New Melones Reservoir for a 7-to 14-day
period in fall 1993 fo attract upstream migrating fall-run chinook salmon.

Abaseflowrelease of atleast 300 cfs from New Melones Reservoir to the Stanislaus
River from October through March to improve spawning and rearing conditions
for fall-run chinook salmon.

A carryover of 100,000 to 115,000 acre—feet in New Melones Reservoir beyond
spring of 1994 for improved water temperatures and as a contingency against
drought.

The Delta
No reverse flow in the western Delta in May and June, maximum reverse flow of

1,000 cfsin July, and maximum reverse flow of 2,000 cfs in August, December, and
January, specifically to benefit Detta smelt.

A springtime puise flow of about 4,500 cfs on the San Joaquin River side of the
Delta. (Stanislaus River pulses and releases from other tributaries described above
should provide this flow.)

A pulse flow of at least 18,000 cfs from about April 20 to May 4 in the Sacramento
River side of the Delta at Freeport. (The Keswick Dam pulse described above
should contribute greatly to this.) From April 20 through May 30, the 14-day
running average flow at Freeport should be at least 13,000 cfs, with daily
minimums of af least 9,000 cfs.

Base flows at Chipps Island between 14,000 and 7,700 cfs from May through July.

Pumping reductions to 1,800 cfs (federal and State combined) from April 26 1o
May 16 (during the San Joaquin River pulse flows). Increased pumping to 4,000 cfs
for the remainder of May, and 5,000 cfs for the month of June.

The prescribed Delta measures will benefit outmigrating salmonids,
striped bass, and Delta smelt, as well as other migratory and resident estua-
rine species.
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rary transfers of water are exempt from compliance with CEQA, provided SWRCB
approval is obtained. SWRCB must find no injury to any other legal users of the water
and no unreasonable effect on fish, wildlife, or other instream beneficial uses. CEQA
compliance is required for long-term transfers. (See Table 2-1 for further details.)
Because of complex environmental problems in the Delta, SWRCB has announced it will
not approve long-term transfers that increase Delta pumping until completion of an
environmental evaluation of the cumulative impacts. In addition, permits from fish and
wildlife agencies may be required if a proposed transfer will affect threatened or endan-
gered species.

Water held pursuant to riparian rights is not transferable from place to place,
although downstream appropriators may contract with riparians to leave water in a
stream for potential downstream diversion. Water rights along an adjudicated stream
that prior to the adjudication would have been considered riparian may be transferred
subiject to the terms of the court decree. Similarly, contractual water rights based upon
anexchange for riparian rights may be transferable subject to the terms of the exchange
contract. Transfers of ground water, and ground water substitution arrangements
whereby ground water is pumped as a substitute for transferred surface water, may be,
in some cases, subject to statutory restrictions designed to protect ground water basins
against long-term overdraft and to preserve local control of ground water management.
Under Water Code Section 1707, SWRCB can authorize conversion of any existing water
right into an “instream appropriation” to benefit fish, wildlife, or other instream benefi-
cial use. The potential of this new code section is just beginning to be explored. If the

Table 2-1. California Water Code Requirements for Water Transfers

Transfer Type Water Code Requirements Environmental Comments
Section Actions
Temporary Urgency 1435 1. Urgent need Normal CEQA 1. Petifion must be filed with SWRCB
Change (one year 2. No injury to vested rights process 2. Change good for up to 180 days
or less) 3. No unreasonable effect 3. Can be renewed
on fish and wildlife 4. Board notice and action

4. Use in public interest

5. Show diligence in
seeking the permit or
long-term change

Temporary Change 1725-1732 1. If applicable, petitioner must Exempt from 1. Permittee notifies SWRCB of
for Transfer (one have been diligent in petition- CEQA proposed change
year or less) ing for a permanent change 2. SWRCB must make findings
2. Involves only water consump- 3. Hearing may be required
tively used or stored 4. Effective 5 days after SWRCB
3. No injury to vested rights approval
4. No unreasonable effect on fish 5. Good for 1 year or less
or wildlife
Long-term Transfer 1735 1. No injury fo vested rights Normal CEQA 1. Petition must be filed with SWRCB
{more than one year) 2. No unreasonable effect on process 2. SWRCB provides nofice and
fish or wildlife opportunity for hearing
3. Good for any period in excess of
1 year
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parties to a transfer intend to use facilities belonging to the SWP, CVP, or other entity
for transporting the water, permission must be sought from the owner of the facility.

Water obtained pursuant to a water supply contract is also potentially transfer-
able. However, most water supply contracts require the consent of the entity delivering
the water. Almost all types of water rights can also be transferred in California. but
typical transfers are structured so that water is transferred. while the original holder
retains the water right. Several statutes provide that transfers of water do not impair or
cause forfeiture of water rights.

As a result of conditions in California during the 1987-92 drought, transfers of
water between suppliers or users who could temporarily reduce their usage toareas with
water shortages have become more prevalent. Some of these transfers have been within
the context of a State Drought Water Bank first created by Governor Wilson in 1991 and
administered by DWR. The water bank was designed to move water from areas of
greatest availability to areas of greatest need. There were three sources of water for the
1991 State Drought Water Bank: temporary surplusinreservoirs, surface supplies freed
up by the use of ground water, and surface supplies freed up by fallowing agricultural
lands. The 1992 State Drought Water Bank did not purchase surface supplies freed by
fallowing of agricultural lands. Transfers of water outside the State-sponsored Water
Bank have also become more prevalent, and many of these transfers involve DWR
because they require conveyance of the transferred water through SWP facilities.

In 1991. temporary changes to the law designed to facilitate the State Drought
Water Bank were enacted. These changes were made permanent in 1992. The law now
authorizes water suppliers (local public agencies and private water companies) to con-
tract with water users toreduce or eliminate water use for a specified period of time, and
to transfer the water to a State Drought Water Bank or other water suppliers and users.
It also provides that water proposed for transfer need not be surplus to requirements
within the supplier’s service area and specifies that use for a transfer is a beneficial use.
Substitution of ground water from an overdrafted ground water basin for transferred
surface water is prohibited unless the water was previously recharged to the basin as
part of a ground water banking program. The amount of water made available by land

Water Transfer Criteria

In his water policy statement of April 6, 1992, the Governor stated that the following
five criteria must be met in developing ¢ fair and effective water fransfer policy.

Q Watertransfers must be voluntary, and they must result in fransfers
that are real, not paper water. Above all, water rights of sellers
must not be impaired.

Water transfers must not harm fish and wildlife resources or their
habitats.

There needs fo be assurances that transfers will not cause
overdraft or degradation of ground water basins.

Entities receiving transferred water should be required to show
that they are making efficient use of existing water supplies,
including carrying out urban Best Management Practices or
agriculfural Efficient Water Management Practices.

Q Waterdistricts and agencies that hold water rights or confracts to
fransferred water should have a strong role in deciding how
fransfers are carried out. Impacts on the fiscal integrity of the
districts and on the economies of small agricultural communities
must be considered.
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fallowing is limited to 20 percent of the amount applied or stored by the water supplier
unless the supplier approves a larger amount at a hearing.

Although these changes do much to facilitate water transfers by water suppliers,
they do not address the issue of “user-initiated transfers” where the water user is not
the holder of the water right, but has a contractual entitlement to water from the water
supplier. There ismuch interest in developing legislation acceptable to suppliers, users,
and potential buyers, whereby users can initiate transfers subject to reasonable terms
and conditions imposed by suppliers to protect their legitimate interests and those of
other water users.

The Central Valley Project Improvement Act of 1992 also contains provisions
intended to increase the use of water transfers by providing that all individuals and
districts receiving CVP water (including that under water right settlement and ex-
change contracts) may transfer it to any other entity for any project or purpose
recognized as a beneficial use under State law. The Secretary of the Interior must
approve all transfers. The affected district must approve any transfer involving over 20
percent of the CVP water subject to long-term contract with the district. Section 3405
(a) (1) also sets forth a number of conditions on the transfers, including conditions
designed to protect the CVP’s ability to deliver contractually obligated water or meet
fish and wildlife obligations because of limitations in conveyance or pumping capacity.
The conditions also require transfers to be consistent with State law, including CEQA.
Transfers are deemed to be a beneficial use by the transferor, and are only permitted
if they will have no significant long-term adverse impact on ground water conditions
within the transferor district, and will have no unreasonable impact on the water
supply, operations, or financial conditions of the district.

Water Use Efficiency

Article X, Section 2 of the California Constitution prohibits the waste, unreason-
able use, unreasonable method of use, or unreasonable method of diversion of water.
It also declares that the conservation and use of water “shall be exercised with a view
to the reasonable and beneficial use thereof in the public interest and for the public
welfare.” Although provisions and requirements of the Constitution are self executing,
the Constitution states that the Legislature may enact statutes in furtherance of its
policy. Water Code Section 275 directs the Department of Water Resources and the State
Water Resources Control Board to “take all appropriate proceedings or actions before
executive, legislative, or judicial agencies to prevent waste or unreasonable use of
water.”"SWRCB's Water Right Decision 1600, directing the Imperial Irrigation District to
adopt a water conservation plan. is an example of an action brought under Article X,
Section 2. The board’s authority to order preparation of such a plan was upheld in 1990
by the courts in Imperial Irrigation District v. State Water Resources Control Board.

Urban Water Management Planning Act. Since 1985, this act has required
urban water suppliers serving more than 3,000 customers or more than 3,000 acre-feet
per year to prepare and modify urban water conservation plans. The act authorizes the
supplier to implement the water conservation program. The plans must contain a
number of specified elements. including: estimates of water use: identification of exist-
ing conservation measures; identification of alternative conservation measures; a
schedule of implementation of actions proposed by the plan: and. identification of the
frequency and magnitude of water shortages.In 1991, the act was amended in response
to the drought to require water suppliers to estimate water supplies available at the end
of one, two, and three years, and to develop contingency plans for severe shortages.
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Water Conservation in Landscaping Act. The Water Conservation in Landscap-
ing Act required DWR, with the assistance of an advisory task force, to adopt a model
water efficient landscape ordinance. The model ordinance was adopted in August 1992,
and has been codified in Title 23 of the California Code of Regulations. It establishes
methods of conserving water through water budgeting plans, plant use, efficient irriga-
tion, auditing, and other methods.

Cities and counties were required toreview the model ordinance and adopt a water
efficient landscape ordinance by January 1, 1993, if they had not done so already.
Alternatively, cities and counties could make a finding that such an ordinance is
unnecessary due to climatic, geological, or topographic conditions, or water availability.
If a city or county failed to adopt a water efficient landscape ordinance or make findings
by January 31. 1993. the model ordinance became effective in that jurisdiction.

Agricultural Water Management Planning Act. Under this act, agricultural
water suppliers supplying greater than 50,000 af of water were required to submit a
report to DWR indicating whether there exists a significant opportunity to conserve
water or reduce the quantity of highly saline or toxic drainage water through improved
irrigation water management. The act provided that agricultural water suppliers. who
indicated that they had an opportunity toconserve water or reduce the quantity ofhighly
saline or toxic water, were to prepare a water management plan and submit it to DWR
no later than December 31. 1991. The act provides that the contents of the water
management plans include a discussion of the water conservation practices currently
used and a determination of whether, through improved management practices, an
opportunity exists for additional water conservation. DWR was required to review the
plans and submit a report to the Legislature by January 1993. Currently, almost 60
information reports and plans have been submitted to DWR.

Agricultural Water Suppliers Efficient Management Practices Act. The Agri-
cultural Water Suppliers Efficient Management Practices Act, adopted in 1990, requires
that DWRestablish an advisory task force toreview efficient agricultural water manage-
ment practices. DWRis required under the act to offer assistance to agricultural water
suppliers seeking to improve the efficiency of water practices. Members of the Commit-
tee have been selected and are working on methods to promote efficient practices. At
the request of the Governor, the committee is working on a Memorandum of Under-
standing to implement the practices. A subcommittee is meeting on a monthly basis to
complete this task. The proposed EWMPs are listed in Chapter 7.

Agricultural Water Conservation and Management Act of 1992. This act
gives any public agency that supplies water for agricultural use, authority to institute
water conservationorefficient management programs. The programs canincludeirriga-
tion management services, providing information about crop water use, providing
irrigation consulting services, improving the supplier’s delivery system, providing tech-
nical and financial assistance to farmers, encouraging conservation through pricing of
water, and monitoring.

Urban Best Management Practices MOU. The Urban BMPs are being imple-
mented under the auspices of the California Urban Water Conservation Council. This
council consists of about 150 water agencies, environmental organizations, and other
interested parties. The council is responsible for quantifying BMPs, reviewing exemp-
tions requested by water agencies from certain BMPs. and evaluating potential BMPs.
The BMPs and potential BMPs are discussed in Chapter 6, under Urban Water Conserva-
tion.

The Institutional Framework
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Water Recycling Act of 1991. This act makes legislative findings regarding the
environmental benefits and public safety of using recycled water as a reliable and
cost-effective method of helping to meet California’s water supply nceds. It sets a
statewide goal to recycle 700,000 AF per year by the year 2000 and 1,000,000 AF by
2010.

Management Programs

Management programs are increasingly being used as an approach to solving
complex sets of regional water management problems. Three management programs
that have had some success in dealing with regional issues are discussed below. Both
the Sacramento River Fishery and Riparian Habitat Restoration Plan and the Manage-
ment Plan for Agricultural Subsurface Drainage and Related Problems on the Westside
San Joaquin Valley (San Joaquin Valley Drainage Program) have been completed and
are currently being used in making decisions affecting those resources. As discussed
below, the San Joaquin drainage program addresses significant agricultural drainage
issues, and elementsofthe planare beingimplemented underboth the 1992 CVPreform
legislation and state legislation, particularly in the areas of water marketing and trans-
fers, land fallowing. and conservation efforts. The San Joaquin River Management
Program is still in the process of developing a management plan as of the writing of this
Bulletin, and it appears a similar approach may be used by the Bay-Delta Oversight
Council appointed by the Governor to “fix the Delta” in accordance with his April 1992
Water Policy.

Sacramento River Fishery and Riparian Habitat Restoration. In 1986, State
legislation was enacted calling for a management plan to protect, restore, and enhance
the fish and riparian habitat and associated wildlife of the Upper Sacramento River. The

plan was prepared by an advisory council working closely with an action team, both

composed of people representing a wide range of federal, State, and local agencies and
private interests concerned with promoting therenewed health ofthe upper Sacramento
River system. It was prepared with a spirit of cooperation and consensus and was
published in January 1989. In September 1989, Senate Concurrent Resolution No. 62
declared that it is the policy of the State to implement the actions recommended in the
Upper Sacramento River Fisheries and Riparian Habitat Management Plan. The plan
recommends 20 fishery improvement items, several of which are contained in the CVP
Improvement Act. Some items such as gravel restoration and Mill and Clear Creeks’
restoration are receiving attention from various agencies.

San Joaquin Valley Drainage Program. The San Joaquin Valley Drainage
Program was a federal and State interagency program established in August 1984 by
the Secretary of the Interior and the Governor of California to study agricultural drain-
age problems in the San Joaquin Valley. The study was, in large part, a response to
drainage problems that came to a head with the discovery of deformities and deaths of
aquatic birds at Kesterson National Wildlife Refuge in 1983 that were determined to be
caused by selenium poisoning.

The SanJoaquin Valley has had along history ofinadequate drainage disposaland
accumulation of salts on agricultural land. With importation of water for agricultural
irrigation by the CVP and SWP, the problems were exacerbated. The original CVP and
SWP plans called for the construction of the San Luis drain, with an outfall in the
western Delta, as a joint federal and State facility. The State declined to participate, but
the USBR eventually built the initial portion of the drain, about 120 miles of collector
drains, and the first phase of a reservoir {Kesterson) designed to temporarily retain
drainage water.
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The drain never reached the proposed outlet into the Delta because in the
mid-1970s questions about the potential effects of untreated agricultural drainage
water on the quality of water in the Delta and San Francisco Bay were raised. Around
that time it was decided that Kesterson should be used to store and evaporate drainage
water until the outlet to the Delta could be built. Once the deformities and deaths of
aquatic birds were discovered, however, use of Kesterson was halted and the reservoir
was eventually closed in 1988.

In September 1990, the San Joaquin Valley Drainage Program published its final
report, A Management Plan for Agricultural Subsurface Drainage and Related Problems
on the Westside San Joaquin Valley. The recommended plan was regional and provided
a framework designed to permit the present level of agricultural development in the San
Joaquin Valley to continue for a few years while protecting fish and wildlife and helping
torestore their habitat to levels existing before direct impact by contaminated drainage
water.

The major components of the plan included: (1} control of the source of contami-
nated water by reducing application of irrigation water:; (2) reuse of drainage water on
progressively more salt-tolerant plants; (3) use of an evaporation system with safe-
guards for wildlife: (4) retirement of land with shallow ground water, elevated selenium,
and soils that are difficult to drain; (5) management of ground water by pumping water
suitable for irrigation or wildlife habitat from deep within the aquifer in order to lower
surface water tables; (6) limited discharges to the San Joaquin River that meet water
quality objectives; (7) protection, restoration, and provision of substitute water supplies
for fish and wildlife habitat and fresh water supplies for wetlands habitat; and (8)
institutional changes such as tiered pricing, water marketing and transfers, improved

. delivery scheduling, and formation of regional drainage management organizations.

To facilitate carrying out the plan component involving land retirement, the
Legislature in 1992 enacted the San Joaquin Valley Drainage Relief Act, which permits
DWR to acquire land and manage it (or enter into agreements to have the land managed
by DFG or nonprofit organizations) as upland habitat, wetlands, or riparian habitat. In
order to make the program self-supporting, water conserved as aresultof theretirement
of land would be sold and the proceeds used to purchase and retire additional lands.

The act requires DWR to maximize the water available for environmental needs
and permits local agencies to use up to one-third of the water conserved and not sold
for environmental purposes. The act recognizes that taking land out of production may
impact local economies and directs DWR to consider these effects in purchasing land.
Italso directs DWR to coordinate with both the USBR, which provides much of the water
tothese areas, and local water agencies. Finally, the act expresses legislative intent that
water distributed under the program be deemed contributions to a water resources
mitigation bank, if such a bank is established.

The Central Valley Project Improvement Act also contains provisions relating to
the San Joaquin Valley Drainage Program’s plan. Section 3405 (e) establishes an office
charged with developing criteria for and evaluating the adequacy of CVP contractors’
water conservation plans. The office is required to give recognition to the final report of
the San Joaquin Valley Drainage Program, among other things, in developing the
criteria. Section 3406(b)(3) requires the Secretary of the Interior toimplement a program
to develop supplemental environmental water in conformance with the plan to double
anadromous fisheries and the waterfowl habitat measures. “[Tlemporary and perma-
nent land fallowing, including purchase, lease, and option of water, water rights and
associated agricultural land” are specifically mentioned as methods of developing the
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additional environmental water. Section 3408(h) specifically authorizes the Secretary of
the Interior to purchase land to retire from irrigation if it would assist in water conserva-
tion or improve agricultural drainage or waste water problems. Once again the San
Joaquin Valley Drainage Program report was specifically referred to. Finally, Section
3408(j) requires the USBR to develop a plan to replace water supplies for those used for
fish and wildlife purposes within 15 years through a variety of means, including the
purchase and idling of agricultural land.

San Joaquin River Management Program. In 1990, California legislation
created a program “. . .to provide for the orderly development and management of water
resources of the San Joaquin River system to accomplish compatible improvements of
the system for flood protection, water supply, water quality, and recreation, and for the
protection, restoration and enhancement of fish and wildlife.” It created an Advisory
Council and Action Team with members representing a wide range of State and local
governmental, private, environmental, and other interests. The members meet on a
regular basis. Their meetings formally began in November 1990 and are open to the
public. Their objectives are to identify and describe issues and problems, establish a
series of priority actions, identify proposed funding sources, and facilitate coordinated
actions in the area. They are required to submit an annual report to the Legislature.

Interstate Water Resource Management
Colorado River

The Colorado River provides a primary source of supply for the South Coast and
Colorado River regions. In addition to California, the states of Arizona, Nevada, Wyo-
ming, Colorado, New Mexico, and Utah, and the Republic of Mexico, all use water from
the Colorado River. In 1922, the seven states entered into an interstate compact which
includes a provision for the equitable division and apportionment of the use of the waters
of the Colorado River system. The Boulder Canyon Project Act of 1928 provided, among
other things, for the construction of works to protect and develop the Colorado River
Basin by the Department of Interior.

In the California Limitation Act of 1929, the State Legislature limited California’s
use of Colorado River water in response to requirements of the Boulder Canyon Project
Act. Priorities within California were listed in a Seven Party Agreement of 1931. The
United States-Mexico water treaty, signed in 1944, obligates the U.S. to deliver 1.5 maf
per year to Mexico (up to 1.7 maf in surplus years}. The U.S. Supreme Court Decree in
Arizonav. California, 1964, established several additional dimensions to the apportion-
ment of Colorado River water, including apportionments to the lower basin
states—Arizona, Nevada, and California. In 1968, the Colorado River Basin Project Act
authorized the Central Arizona Project and specified how water would be allocated to
the lower basin states in years of insufficient runoff in the main stream (river) to satisfy
the specified consumptive use of 7.5 maf. The act provided that California allocations
of 4.4 maf have priority over allocations to the Central Arizona Project.

The Colorado River Board of California is the state agency with statutory responsi-
bility to represent and protect the interests of California, its agencies, and its citizens
concerning the water and power resources of the Colorado River system.

Truckee-Carson-Pyramid Lake Water Rights Setftlement Act of 1991

Throughout the 1950s and 1960s interstate disputes over the waters of Lake
Tahoe and the Truckee, Carson, and Walker rivers led the states of California and
Nevada to negotiate an interstate compact equitably apportioning these waters. The
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California-Nevada Interstate Compact was adopted by the two states in 1968 and
ratified by their legislatures. Efforts of the two states to have the California-Nevada
Interstate Compact approved by Congress were unsuccessful. Although numerous
consent bills were introduced in Congress from 1971 to 1986, consent was never
forthcoming. After 1986, the two states gave up trying to obtain congressional consent
to the Compact.

The states did not give up other Congressional action. Anew round of negotiations
amongthe states, the federal government, the Pyramid Lake Paiute Tribe of Indians, and
other interested parties led to the federal Truckee-Carson-Pyramid Lake Water Rights
Settlement Act. Section 204 of this act specifies an apportionment of Lake Tahoe and
the Truckee and Carson rivers between California and Nevada. It is the first Congressio-
nalapportionment since the Boulder Canyon Project Act of 1928. The act alsoaddresses
anumber of other issues, including settlement of certain water supply disputes among
the Pyramid Lake Tribe and other users of the Truckee and Carson rivers. The act also
addresses a number of environmental issues, including recovery of Pyramid Lake fish
species listed under the federal Endangered Species Act and protection and restoration
of Lahontan Valley wetlands. Many of the act’s provisions, including the interstate
apportionment, willnotbecome effective untilanumber of conditions are met, including
dismissal of certain lawsuits and the negotiation of an operating agreement for the
Truckee River between the United States, the two states, the Tribe, the Sierra-Pacific
Power Company, and other parties.

For further information on the history of the Truckee River water rights disputes,
and how they are addressed by the Settlement Act, see DWR's June 1991 Truckee River
Atlas, and the December 1991 Carson River Atlas.

Klamath Project

Interstate aspects of the shared upper Klamath River and Lost River basins are
addressed through the Klamath River Basin Compact. Negotiated by the states of
Oregon and California, approved by their respective Legislatures, and consented to by
the U.S. Congress in 1957, the compact is to (1) facilitate orderly development and use
ofwater, and (2) further cooperation between the states in the equitable sharing of water
resources. The compact is administered by the Klamath River Compact Commission,
whichis chaired by a federal representative appointed by the President. The commission
provides a forum for communication between the various interests concerned with
water resources in the upper Klamath River Basin. [ts recent activities have focused on
water delivery reductions caused by the drought and operating restrictions to protect
two species of endangered sucker fish. Other pressing issues are water supplies for
wildlife refuges and upper basin impacts on anadromous fisheries in the lower Klamath
River.
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Silverwood Lake stores and regulates State Water Project supplies and
provides water-related recreation. Located on the west fork of the Mojave

River in San Bernardino County, the reservoir stores up to 78,000 acre—feet
behind a 236-foot-high dam.
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Chapter 3

California has a wide range of climates due, in part, to its mountain ranges, which
influence weather patterns and cause more precipitation on the western sides of the
ranges thanonthe easternsides. Average statewide precipitationisabout 23 inchesand
most of it, about 60 percent, is used by native vegetation or lost by evaporation. Esti-
mated average annual runoffamounts toabout 71 million acre—feet. Not all of this runoff
canbe developed for urban oragricultural use. Much of it maintains healthy ecosystems
in California’s rivers and estuarine systems. Available surface water supply totals 78
maf when out-of-state supplies from the Colorado and Klamath rivers are added.

Uneven distribution of water resources is part of the State’s geography. Roughly
75 percent of the natural runoff occurs north of Sacramento; about 75 percent of the
net water demand is south of Sacramento. Almost 29 maf, or 40 percent of California’s
surface water supply, originates in the North Coast Region. The largest urban water use
is in the South Coast Region where roughly half of California’s population resides, and
the largest agricultural water use is in the San Joaquin River and Tulare Lake regions
where fertile soils, a long. dry growing season, and water availability have combined to
make this area one of the most agriculturally productive areas in the world. For example,
Fresno County is the most productive county in the United States in terms of agri-
culturaloutput measured indollars. The largest environmental water useis in the North
Coast Region where average annual dedicated natural flow in wild and scenic rivers
amounts to 18 maf. Figure 3-1 shows the disposition of average annual water supplies.

Other Outflow
62 MAF 30 MAF
73% 36%

Other Outflow
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Figure 3-2. Distribution of Average Annual Precipitation and Runoff
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Droughts in California

Average runoff amounts are of some interest, but most of California’s water de-
velopment has been dictated by the extremes of droughts and floods. For example, the
average yearly statewide runoff of 71 million acre-feet includes the all-time annual low
of 15 maf in 1977 and the all-time high, exceeding 135 maf, in 1983. (Figure 3-2
shows the distribution of average annual precipitation and runoff.) Stable and reliable
supplies are required to sustain agricultural and urban economies, whereas environ-
mental water needs vary with the natural hydrologic cycle.

The records of pre-
cipitation and runoff
show that extremely dry
periods frequently last
several years. The seven-
year drought of 1928-34
established the criteria
commonly used to plan
storage capacity or water
yield of large Northern
California reservoirs.
From 1928 through
1937, the runoff was
below average for ten
straight years. Many res-
ervoirs built since that
time were sized to main-
tain a certain level of
planned deliveries, or reliability, should there be a repeat of the 1928-34 dry period.
The last 20 years have seen new record dry periods for one year (1977), two years
(1976 through 1977), three years (1990 through 1992), and six years (1987 through
1992).

The Sacramento River Index is used both as a yardstick of Northern California
water supply and in determining Delta water quality and flow criteria to be met by the
federal Central Valley Project and the State Water Project. It classifies the runoff during
a water year into five categories, ranging from critical (the driest) up to wet. Figure 3-3
shows the record of runoff for the index since 1906. The index is based on Water Right
Decision 1485 and is the sum of unimpaired runoff in the Sacramento River (above
Bend Bridge near Red Bluff), Feather River inflow to Oroville, Yuba River at Smartville,
and American River inflow to Folsom. (Unimpaired runoff is the natural production of
a stream unaltered by water diversions, storage, exports, or imports.) The major dry
periods of this century include the 1929-34 dry period, the severe two-year drought of
1976-77. and the recent drought, in which five of the six years were classified as criti-
cal. The average of 18.4 maf shown on the chart is the currently used 50-year average;
the average runoff for the entire 1906-93 period is slightly lower, about 17.8 maf.

The recent six-year drought is comparable to the 1929-34 sequence of dry years.
Statewide precipitation from 1987-1992 was about 75 percent of average and annual
streamflow was only about half of average. This drought was not quite the worst on
record for the Sacramento Basin. Runoff in 1987-1992 was about 54 percent of
average, about 1 percent more than the average during 1929-1934. Across the central
part of the State, however, the recent drought was more severe than 1929-1934. The
drought periods for Sacramento River Index runoff and for the San Joaquin River
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The 1987-92 drought
lowered reservoir
levels throughout
California. These
docks at Folsom Lake
hit bottom during the
drought. Folsom Dam
usually stores over
one million acre-feet.
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NOTE: The Sacramento River Index is the sum of unimpaired runoff from the Sacramento River at Bend Bridge,
Feather River Inflow to Oroville, Yuba River at Smartville and American River Inflow to Folsom.

Figure 3-3. Index runoff (the sum of the unimpaired runoff in the San Joaquin River at Friant, and
The Sacramento River the Stanislaus, Tuolumne, and Merced Rivers) are shown in Figures 3-4 and 3-5. The
Index Since 1906 extended 1929-34 drought was softened somewhat in the southern Sierra Nevada by
an above-average water year in 1932. The recent drought, although varying somewhat
from year to year, was an unrelieved string of six critical years in the southern Sierra
Nevada.

Figure 3-4.
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Figure 3-5.
Runoff Comparison of
{million acre-feet] Droughts
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In fall 1992, the storage in California’s major reservoirs was somewhat under 12
malf, compared to a November 1 average of 21.4 maf. This was the lowest end-of-wa-
ter-year storage level of the recent drought but was more than in 1977, when
November 1 storage was only 7.6 maf.

Length and Frequency of Droughts

Each drought is different. In 1986, a tree-ring study reconstructed 420 years of
Sacramento River runoff. The study was conducted for DWR by the Laboratory of
Tree-Ring Research of the University of Arizona. The reconstruction suggests that the
1928-34 drought was the worst since 1560. (Water year 1928 was near normal, but its
dry spring led into a series of six dry or critical water years.) Table 3—-1 was excerpted
from the reconstruction. It shows other dry periods with consecutive years of runoff
less than 15.7 maf (the historical median) lasting at least three years, prior to 1900, for
the reconstructed Sacramento River Index. Also shown are the measured droughts
since 1900.

The record reconstructed from the tree-ring study does not always match the re-
cord of measured runoff, so the weight to be given to the above information is unclear.
However, the tree-ring widths provide us one way of comparing runoff records with
estimates from a much larger span of history.

Water Supply Development

The founding of the San Diego Mission in 1769 brought with it the start of water
supply development in California. Water was diverted from the San Diego River to irri-
gate fields surrounding the mission. Similar developments accompanied other
missions during ensuing years. After 1850, irrigation expanded significantly as the
amount of irrigated agricultural land increased dramatically. This increase was abetted
by the mining boom, which provided a nearby market for agricultural products. Since
natural stream flows dropped during the summer, it was not long before small reser-
voirs were built to supplement low stream flows. A number of fairly large dams were
built in Southern California by 1900, including Bear Valley, Hemet. Sweetwater, and
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Table 3-1. Pre-1900 Dry Periods* and Droughts Since 1900

Period Length Estimated Average Runoff
(years) (maf/year)
Based on tree ring studies
1579-82 4 12.4
1593-95 3 ?.3
1618-20 3 13.2
1651-55 5 12.3
1719-24 6 12.6
1735-37 3 12.2
1755-60 6 13.3
1776-78 3 12.1
1793-95 3 10.7
1839-41 3 12.9
1843-46 4 12.3
Based on flow measurements
1918-20 3 12.0
1929-34 6 9.8
1959-62 4 13.0
1976-77 2 6.6
1987-92 6 10.0

*Years with runoff less than 15.7 million acre-feet per year.

Cuyamaca. Dams in Northern California were smaller and usually at the outlets of nat-
ural lakes or meadows. Total storage capacity on the Yuba River, one of the basins with
a large amount of early development, exceeded 30,000 acre-feet by 1900.

During the 1920s, larger reservoirs were built in Northern California; in many
cases, they were partially funded by hydroelectric power companies. Beginning in
1930, a number of critically dry years reduced snowmelt and streamflow and moti-
vated another era of water storage development to provide more stable and reliable
supplies.

There are now more than 1,200 nonfederal dams under State supervision (gener-
ally dams 25 feet or higher or those holding 50 af or more}. The reservoirs formed by
these dams provide a gross reservoir capacity of roughly 20 maf. There are also 181
federal reservoirs in California, with a combined capacity of nearly 22 maf. Taken to-
gether these 1,400 or so reservoirs can hold about 42 maf of water, which is a relatively
small amount of storage in proportion to the 71 maf of annual runoff. The Colorado
River alone, with a long-term average annual runoff of about 15 maf, has about 65 maf
of storage. Table 3-5, at the end of this chapter, lists reservoirs storing 100,000 af or
more in chronological order of construction.

This chapter identifies developed surface water supplies by source. (Ground wa-
ter, another important source of supply, is covered in Chapter 4.) The major categories
are:
local surface and local imported supplies
State Water Project
Central Valley Project and other federally developed water
the Colorado River

water reclamation, including desalination
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Local and Imported Supplies

Local water projects were constructed and are operated by a wide variety of water
and irrigation districts, agencies, municipalities, companies, and even individuals. Ini-
tially, local projects consisted of direct stream diversions. When these proved
inadequate during the dry season, storage dams were built. As nearby sources were
fully developed, urban areas began to reach out to more distant sources. Local agen-
cies are finding it increasingly difficult to continue to undertake new water projects to
meet their needs because potential sites for additional water projects are either envi-
ronmentally sensitive, too costly to develop, or both. Rural areas, in particular, have
limited means of repaying loans for water projects. Opportunities for local conjunctive
use programs are limited because mountain and foothill ground water basins tend to
be limited. On average, local surface water supply projects meet about one-third of
California’s water needs.

The majority of local water supplies are in-area (within one region) diversion and
storage systems. Most local surface projects are relatively small, but some are large-
volume projects. Some examples of these projects are the Exchequer and Don Pedro
(both old and new) dams on the Merced and Tuolumne rivers. Another example is
Bullards Bar Dam on the Yuba River, built by Yuba County Water Agency. Some irriga-
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tion districts have taken advantage of upstream projects built primarily for
hydroelectric power production. These facilities also incidentally regulate stream flows,
create more usable water supplies during the dry summer months, and provide flood
control and recreational benefits.

Figure 3-9 shows regional water transfers at the 1990 level of development. Most
of these transfers are through the Delta, the hub of California’s surface water delivery
system. Until solutions to complex Delta problems are identified and put into place,
1990 level water transfers cannot be sustained in the future.

The first long-distance, inter-regional water transfer project in California was the
Los Angeles Aqueduct, completed by the City of Los Angeles in 1913. The aqueduct
stretches over 290 miles from the Owens Valley and had an original capacity of
330,000 af per year. A second section was added in 1970, which increased its potential

Possible Effects of Global Climate Change

Much concern has been expressed about possible future climate change
caused by burning fossil fuel and other modern human activities that increase car-
bon dioxide and other frace greenhouse gases in the atmosphere. World weather
records indicate an overall warming frend during the last centfury, with a surge of
warming prior to 1940 (which cannot be attributed to greenhouse gases) and amore
recent rise during the 1980s. The extent to which this latest rise is real or an artifact of
instfrument location (heat island effect of growing cities) or a temporary anomaly is
debated among climatologists. For now, most of the projections of future climate
change are derived from computer climate simulation studies. Not yet well-repre-
sented in the simulation models are cloud effects, which can have alarge influence
on the study results.

The studies generally indicate a global average temperature rise of about 2 to
5 degrees Celsius over the next century, or about 3°C as an average, for a doubled-
CO, atmosphere. Figures for regional changes are less dependable because of re-
gional weather influences.

Although studies assume a doubling of afmospheric carbon dioxide content,
the same effect would be produced by some combination of increased CO, and
frace greenhouse gases, such as methane and chiorofiuorocarbons, which, intotal,
produce the same effect as doubled CO,. Carbon dioxide in the atmosphere has
increased from an estimated 280 parts per million about 200 years ago toroughly 315
ppm in 1960 and about 355 ppm in 1993.

Although the climate models also show precipitation, there isless confidence in
those results, The most important hydrologic parameter affecting water resources is
regional precipitation, and model results are not considered reliable enough to use
for any decisions. Some researchers have examined scenarios with ranges of preci-
pitation, for example 10 percent drier or wetter, fo obtain insights into how sensitive
water systems are to these changes.

Secalevelrise is inferred largely from projected femperature increases and is less
certain. Causes would be thermal expansion as the ocean warms and melting of
permanent ice fields and glaciers. Average projections of sea levelrise call for about
1 foot by the middie of the next century, which would represent a strong increase
over the roughly 0.5-foot rise estimated for the past 100 years.

Reduced Mountain Snowpack and Shift in Runoff Pafterns

For California, if global warming occurs, the most likely impact would be a shift
in runoff patterns, with less and earlier runoff from snowmeit and more winter runoff
from the higher mountain areas. This change in runoff directly relates to the tempera-
ture; the warmer femperatures would mean higher snow levels during winter storms,
more cool-season runoff, and less carryover into late spring and summer (assuming
precipitation remains the same).
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annual deliveries to 480,000 af per year. However, these projects were developed with-
out minimum flows for fisheries in creeks tributary to Mono Lake and without
consideration of lake levels. Environmental problems resulting from diversions have
resulted in recent restrictions on the use of water tributary to Mono Lake and on
ground water pumping in the Owens Valley (see Chapter 2). These restrictions have
reduced the dependable supply of the Los Angeles Aqueduct to about 200,000 af in
drought years.

In the 1920s, the East Bay cities of the San Francisco Bay Region turned to Sier-
ra Nevada watersheds for additional water. The East Bay Municipal Utility District
completed the Mokelumne Aqueduct from Pardee Reservoir in 1929. With the addition
of a third barrel in 1965, this aqueduct’s capacity was increased from 224,000 af per
year to 364,000 af per year. Camanche Reservoir was added in 1963. Again, drought

If average temperatures warm by 3°C and this change applies fo winfer season
storm systems, it would lift average snowline levels by about 1,500 feet. Compared to
today, the portion of California’s winter precipitation stored in the mountain snowpack
would decrease significantly. Theimpact in the northern Sierra Nevada would be larger
than in the higher elevation southern Sierra Nevada. Preliminary estimates (assuming
the same average precipitation amounts and patterns) indicate that this shift would re-
duce the average April fo July snowmelt runoff by about one-third. A corresponding
increase in runoff would be expected during the winter, when it offen would have to be
passed through major reservoirs as flood control releases. There would be some loss in
water supply yield if the shift in snowmelt runoff occurs.

impact of Sea Level Rising

If sealevelrises, it could have a major impact on California water transfers through
the Sacramento-San Joaquin Delta. There are two primary problems: (1) a slight in-
crease in ocean salinity infrusion due to deeper channels and, partly because of less
uncontrolled spring runoff, a longer season of relatively low Delta outflows, and (2)
problems with levees protecting the low-lying iand. Both problems would degrade the
quality and reliability of fresh water fransfer supplies pumped at the southern edge of
the Delta with existing facilities and operations.

Potential increase in Sizes of Large Floods

There is a general relationship between rainfall intensity and the warmness of the
climate. Other factors being equal, warm air holds more water vapor than cool air. Lift-
ing of the air, either crographically by a mountain range, by convective activity (thun-
derstorms), orby a weather sysfem front, then has the potential for greater precipitation
intensity. Also, higher snow levelsin the Sierra Nevada mean more direct rain runoff and
less snow accumulation. Major floods on California’s rivers are produced by slow-mov-
ing Pacific storm systems which sweep moist subtropical air from the southwest info
Cadlifornia. When these moisture-laden air streams run into the mountains, copious
amounts of rain and runoff result as the southwesterly winds are fifted to cross the Sierra
Nevada and coastal mountain ranges (orographic effect). Whether the southwesterly
winter storm winds would be stronger or weaker if global warming occurs has not been
determined.

These three potential impacts and other possible changes will probably be slow
fo develop because climate change is expected to be gradual. The uncertainty about
potential changes is high, and there should be time for confirmation of these changes
andtime to adapt. Itis useful to monitor climate changes. however, and determine how
they may affect current water supply systems,
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Figure 3-7.
Storage in 155
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Stanislaus River.

Figure 3-8.
Historical
Development of

Reservoir Capacity

58
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or more)

year supplies in the Pardee-Camanche Reservoir system are not always adequate to
sustain full aqueduct capacity diversions.

In 1934, the City of San Francisco completed the Hetch Hetchy Aqueduct system,
which diverts water from the Tuolumne River to serve San Francisco, San Mateo,
northern Santa Clara, and portions of southern Alameda counties. (Hetch Hetchy Dam
began operating in 1923.) The current conveyance capacity of the Hetch Hetchy Aque-
duct is about 330,000 af per year. Its primary supply reservoirs are Hetch Hetchy,
Lake Lloyd (Cherry Valley), and Lake Eleanor. The City of San Francisco also has ex-
change water storage in Don Pedro Reservoir which allows water that would otherwise
go to Turlock and Modesto irrigation districts to be diverted through the Hetch Hetchy
Aqueduct.

Million Acre-Feet
40

%, %ﬁ 1976 1977 1987 1988 1989 1990 1991 1992
Ooi ?90

NOTE: The 1987 - 1992 storage amounts include New Melones and Warm Springs reservairs which began operation after 1977,
1989 - 1992 storage amounts also include the new Spicer Meadows Reservoir on the Stanislaus River,
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Figure 3-9. Regional Water Transfers at 1990 Level of Development

(thousands of acre—feet per year)
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NC - North Coast

SF - San Francisco Bay
CC - Central Coast

SC - South Coast

SR - Sacramento River
SJ - San Joaquin River
TL - Tulare Lake

NL - North Lahontan
SL - South Lahontan
CR - Colorado River

. South Bay Aqueduct 155
. Contra Costa Canal 85
. Mokelumne Aqueduct 245
. Hetch Hetchy Aqueduct 267
. San Felipe Unit 97
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! Total California Colorado River Usage 2 Exchange
3 Transfers from the Sacramento-San Joaquin Delta are taken from commingled waters originating in both the Sacramento River and San Joaquin River Regions.
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The All-American Canal System was authorized under the Boulder Canyon Proj-
ect Act of December 21, 1928. It diverts Colorado River water to the Imperial and
Coachella valleys. Construction began in 1934, following construction of Hoover Dam
on the Colorado River. The first deliveries of irrigation water to Imperial Valley were in
1940. The Coachella Canal and distribution system was completed in 1954. The Impe-
rial Irrigation District assumed responsibility for operation and maintenance of the
All-American Canal in 1952. The Coachella Valley Water District is responsible for the
operation and maintenance of the Coachella Canal portion of the system. The system
has the capacity to divert over 3 maf annually from the Colorado River for use in the
Imperial and Coachella valleys.

The fifth major inter-regional conveyance project in California built by a local
agency is the Colorado River Aqueduct, which diverts Colorado River water from Lake
Havasu above Parker Dam to the South Coast Region. Constructed in the 1930s by the
Metropolitan Water District of Southern California, this aqueduct began operation in
1941. The Colorado River Aqueduct was sized for about 1.2 maf per year but has car-
ried as much as 1.3 maf during some of the recent drought years. (See the Colorado
River section in this chapter.)

The preteding local import systems are not the only ones in California, but they
account for over 95 percent of the local project water transferred among hydrologic
regions.

State Water Project

Planning for the multipurpose State Water Project began soon after World War II
when it became evident that local and federal water development could not keep pace
with the state’s rapidly growing population. Voters authorized construction of the
project in 1960 by ratifying the Burns-Porter Act. At that time, the plans recognized
that there would be a gradual increase in water demand and that some of the supply
facilities could be deferred until later. The SWP’s major components include the
multipurpose Oroville Dam and Reservoir on the Feather River, the Edmund G.
Brown California Aqueduct, South Bay Aqueduct, North Bay Aqueduct, and a portion
of San Luis Reservoir. Delta water transfer facilities were part of the original plan, and
additional Sacramento and North Coast basin supply reservoirs were envisioned.
Contracts were signed for an eventual delivery of 4.23 maf. Service areas of the
present 29 contracting agencies are shown in Figure 3-10. Figure 3-12 depicts a
history of SWP water deliveries from 1962 to 1993. Generally, San Joaquin Valley use
of SWP supply has been near full contract amounts since about 1980 (except during
very wet years and during deficient-supply years), whereas Southern California use
has only built up to about 60 percent of full entitlement.

The initial features of the SWP begin with three small reservoirs in the upper
Feather River basin in Plumas County: Lake Davis, and Frenchman and Antelope
Lakes. Farther downstream in the foothills of the Sierra Nevada is the 3.5-maf Lake
Oroville, the second largest reservoir in California, where winter and spring flows of the
Feather River are stored (see Figure 3-11). The 444-mile California Aqueduct is the
state’s largest and longest water conveyance systermn, beginning in the southwest Delta
at Banks Pumping Plant and extending to Lake Perris south of Riverside, in Southern
California. Delta water is pumped southward and westward, with amounts exceeding
immediate needs temporarily stored in the 2.0-maf San Luis Reservoir (which is shared
with the CVP). Of the contracted amounts, about 2.5 maf of water is destined for south
of the Tehachapis, nearly 1.36 maf to the San Joaquin Valley, and the remaining 0.37
malfto the San Francisco Bay and Central Coast regions and the Feather River area. At
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Figure 3-10. State Water Project Service Areas
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Figure 3-11. Major State Water Project Facilities
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Million Acre-Feet
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Entitlement Water r Surplus and Unscheduled l

the southern end of the San Joaquin Valley, pumps at the Edmonston Pumping Plant  Figure 3-12.
lift water 1,926 feet, sending flows through the Tehachapi Mountains by tunnels and  State Water
into Southern California. Slightly over 1.5 maf was pumped at Edmonston Pumping  Project Deliveries
Plant in 1990. 1967-1993

The estimated seven-year average dry—period yield of the SWP with its current
facilities operating according to Water Right Decision 1485 requirements is about 2.4
maf per year. Entitlement demand of SWP contractors for the year 2010 is an esti-
mated 4.1 maf. To augment project supply, additions to the SWP are proposed and
include: Delta facilities; interim south Delta facilities: the Kern Water Bank; Los Banos
Grandes; and possible conjunctive use of surface storage and ground water in the Sac-
ramento and San Joaquin valleys; and short- and long-term water purchases. These
projects and programs are discussed in Chapter 11.

In the short-term, SWP contractors relying on the Delta for all or a portion of
their supplies face great uncertainty in terms of water supply reliability due to the un-
certain outcome of a number of actions currently being undertaken to protect aquatic
species in the Delta. Until solutions to complex Delta problems are identified and put
into place, many will experience more frequent and severe water supply shortages.

Central Valley Project

The U.S. Bureau of Reclamation’s Central Valley Project is the largest water stor-
age and delivery system in California, covering 29 of the State’s 58 counties. The
project’s features include 18 federal reservoirs, plus 4 additional reservoirs jointly
owned with the State Water Project (primarily the San Luis Reservoir). The keystone of
the CVP is the 4.6-maf Lake Shasta, the largest reservoir in California. The reservoirs
in this system provide a total storage capacity of slightly over 12 maf, nearly 30 percent
of the total surface storage in California, and deliver about 7.3 maf annually to agricul-
tural, urban, and wildlife uses.

The federal government began construction of the CVP in the 1930s, as autho-
rized under the Rivers and Harbors Act of 1937. CVP purposes expanded to include
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Table 3-2. Major Central Valley Project Reservoirs

Reservoir Name

Capacity

(thousands of acre-feet)

Shasta 4, 552
Clair Engle 2,448
Whiskeytown 241
Folsom 977
New Melones 2,420
Millerton 520
San Luis (federal share) 971

river regulation, flood control, and navigation; later reauthorization included recre-
ation and fish and wildlife purposes. Initial authorization covered facilities such as
Shasta and Friant Dams, Tracy Pumping Plant, and the Contra Costa, Delta—-Mendota,
and Friant-Kern Canals. Later authorizations continued to add additional facilities
such as Folsom Dam (authorized in 1949), San Luis Unit (authorized in 1960}, and
New Melones Dam (authorized in 1962).

A large 2.3-maf multipurpose dam, primarily for flood control and water supply
on the American River, Auburn Dam, was authorized by Congress in 1965 as an addi-
tion to the Central Valley Project. Foundation and other preparatory work for
construction were halted by concerns for safety caused by the 1975 Oroville earth-
quake. After study, the dam’s design was changed in 1980 from a concrete arch to a
gravity structure. Cost estimates have exceeded the original authorization, so new au-
thorization is needed before work can resume. The proposed dam is now a source of
controversy between proponents and those who wish to preserve the American River
canyon as is. As currently planned, Auburn Reservoir could have provided somewhat
over 0.3 maf per year of new water yield to the CVP.

The flood of 1986 revealed that flood protection in the metropolitan Sacramento
area is inadequate. In 1992, a proposal by the Corps of Engineers to build a 500,000-
acre—foot “dry dam” for flood control only at the Auburn site did not pass Congress
because of opposition from environmentalists and from supporters of a multipurpose
dam. The Corps of Engineers and USBR, in cooperation with local agencies and the
State, are continuing studies to develop a management plan for the American River to
provide for the area’s flood control and water supply needs.

The CVP supplies water to over 250 long-term water contractors in the service
areas shown in Figure 3-13, whose contracts total 9.3 maf including 1.4 maf of Friant
Division Class 2 supply available in wet years. Of the 9.3 maf, 6.2 maf is project water
and 3.1 mafis water right settlement water. Average-year deliveries in the past decade
have been around 7 maf. Water right settlement water is water covered in agreements
with water rights holders whose diversions were in existence before the project was
constructed. Since construction of project reservoirs altered the rivers’ natural flow
upon which these diverters had relied, contracts were negotiated to serve the users
stored water to supplement river flows available under their rights. CVP water right
settlement contractors (called prior right holders) on the upper Sacramento River re-
ceive their supply from natural flow and storage regulated at Shasta Dam; settlement
contractors on the San Joaquin River (called exchange contractors) receive Delta water
via the Delta-Mendota Canal as explained below.

About 90 percent of the CVP water has gone to agricultural uses in the recent
past; this includes water delivered to prior right holders. CVP water is used to irrigate
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Figure 3-13. Central Valiey Project Service Areas
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Figure 3-14.

Central Valley Project
Deliveries
1960-1993

some 19,000 farms covering 3 million acres. Currently, increasing quantities of water
are being served to municipal customers. Urban areas receiving CVP water supply in-
clude Redding, Sacramento, Folsom, Tracy, most of Santa Clara County, northeastern
Contra Costa County, and Fresno. Recent firming up of environmental supplies under
the provisions of the CVP Improvement Act of 1992 are described in Chapter 2.

Water stored in CVP northern reservoirs is gradually released down the Sacra-
mento River into the Sacramento-San Joaquin Delta, where it helps meet demand
along the river and quality and flow requirements in the Delta. The remainder is ex-
ported via the Contra Costa Canal and the Delta-Mendota Canal. Excess water during
the winter is conveyed to off-stream San Luis Reservoir on the west side of the valley for
subsequent delivery to the San Luis and San Felipe units. A portion of the Delta-Men-
dota exports are placed back into the San Joaquin River at Mendota Pool to serve, by
exchange, water users who have long-standing historical rights to use of San Joaquin
River flow. This exchange enabled the CVP to build Friant Dam, northeast of Fresno,
and divert a major portion of the flow there farther south in the Friant~Kern Canal (and
some water northward in the Madera Canal). The Corning and Tehama-Colusa Canals
serve an area on the west side of the Sacramento Valley. Other water supplies are fur-
nished to districts and water rights holders in the Sacramento Valley. American River
water stored in Folsom Reservoir is used mainly for stream flow and Delta require-
ments, including CVP exports. More recently, the San Felipe Unit was added to serve
coastal counties west of San Luis Reservoir. New Melones Reservoir will be serving an
area on the eastern side of the San Joaquin Valley as well as providing downstream
water quality and fishery flows. Operations in the Delta are coordinated with the SWP
to meet water quality and other standards set by the State Water Resources Control
Board, and more recently by federal fisheries agencies.

Figure 3-14 shows historical CVP water deliveries since 1960. The drop in 1977
and 1990-92 deliveries was caused by shortages in supply during the critically dry
years. CVP water deliveries to agricultural and urban users have been reduced by the
passage of the CVP Improvement Act of 1992. As a result, CVP contractors will under-
go more frequent and severe shortages. (A more comprehensive discussion about the
CVP Improvement Act is in Chapter 2.) Figure 3-15 shows a history of CVP hydroelec-
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